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AL Glossary

Beach Has the same definition as the CP Act:
means the area of unconsolidated or other readily erodable material between the
highest level reached by wave aclion and the place where tidal or lake waters reach
a depth of 10 metres below Australian Height Datum.

Beach erosion The offshore movement of sand from the sub-aerial beach during storms oran
extreme or irregular event.

Coastal erosion Asituation in which beach erosion is imminent, occurring or has occurred, and the

emergency event  beach erosion endangers, or threatens to endanger the safety or health of people
or destroys or damages, or threatens to destroy or damage any property and which
requires a significant and coordinated response.

Coastal hazard Defined in the Coastal Protection Act 1979 (section 4) as:
a) beach erosion
b) shoreline recession
¢) coastal lake or watercourse entrance instability
d) coastal inundation
&) coastal cliff or slope instability
f) tidal inundation
g) erosion caused by tidal waters, including the interaction of those
waters with catchment floodwaters.

Coastal Coastal inundation is the storm-related flooding of coastal lands by ocean waters
inundation due to elevated still water levels (storm surge) and wave run-up.
Coastal Activities or works to reduce the impact of coastal hazards on land adjacent to tidal

protection works  waters and includes sea walls, revetment and beach nourishment.

CP Act Coastal Protection Act 1979

CHDS Ballina Shire Coastal Hazard Definition Study (WBM, 2003)

CZMP Coastal Zone Management Plan

EASP Emergency Action Sub Plan

MSL Mean Sea Level (Australian Height Datum)

OEH Office of Environment and Heritage {formerly DECCW - Department of
Envirenment, Climate Change and Water)

Shoreline Anet long-term landward movement of the shoreline caused by a net loss in the

recession sediment budget.

Sub-aerial beach  The beach above mean low water level

Tidal inundation The inundation of land by tidal action under average meteorological conditions and
under any combination of astrenomical conditions.
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Section 1: Introduction

The coastline of the Ballina Shire is a dynamic
environment subject to the natural processes of
coastal erosion and accretion.

This report, the Coastal Zone Management Plan
for the Ballina Shire coastine (CZMP), represents
the culmination of various studies and consultative
processes, including:

= Ballina Coastline Hazard Definition Study
(WBM, 2003) and the Updated Coastal
Hazard Areas for Balina Shire: Stage 1 -
Prefiminary Update (BMT WBM, 2011)
concentrating on Lennox Head,

= Ballina Coastline Management Study - Stage
1 Values Assessment (GeoLINK, 2007);

Balina Coastline Management Study - Stage
2 Management Options Assessment
(GeoLINK, 2008); and

This CZMP focuses on maintaining or improving
the ecological, cultural, recreational, and
economic values that are exposed to the following
coastal hazards:

= Beach erosion, due to offshore movement of
sand from the sub-aerial beach during storms
or an extreme orirregular event;

Shoreline recession due to sediment budget
deficits (i.e. more sand leaving a beach than
entering it) and sea level rise; and

Coastal inundation, resulting from extreme
ocean storm events, overtopping dunes and
inundating land behind the dunes.

Management of coastal ecosystems and
community uses of the coastal zone has been
thoroughly considered in various other plans. In
cases where ecological, cultural, recreational, and
economic values are not exposed to coastal
hazards this CZMP complements or refers to,
without duplication, these plans, in particular the
Ballina Coastal Reserves Plan of Management
(CRPOM) and the Precinct Plans that underpin it.

Executive Summary

Section 2: Key findings of the Coastline
Hazard Definition Study and the Coastline
Management Study

YWBM (2003) and BMT WBM (2011) and
estimated the potential threat from coastal
hazards including:

= Beach erosion
= Shoreline recession; and
= Coastal inundation.

For planning purposes, coastal hazards were
estimated for the immediate term (comprising
beach erosion only), and for 50 year and 2100
planning period (comprising combinations of
beach erosion and shoreline recession). Coastal
inundation was not found to be a significant
hazard.

There are inherent uncertainties in the estimation
of future coastal erosion over timeframes
spanning close to 100 years. These uncertainties
are accommodated by a conservative approach to
developing the recommended management
actions and the recommendation for further and
on-geing monitering of coastal processes.

Beach erosion estimates for landward movement
of the shoreline range between 20 m and 45 m.

Sediment budget deficit erosion estimates for
landward movement of the shoreline by 2050
range between 2.5 m and 25 m, and by 2100 the
estimates range between 5 mand 50 m.

The sealevel rise erosion estimate for landward
movement of the shoreline by 2050 is 20 m, and
by 210045 m.

Sea level rise erosion estimates are derived from
a simple application of the Bruun Rule and
adoption of the sea level rise estimates presented
in NSW Sea Level Rise Policy Statement
(DECCW, 2010). These sea level rise estimates
are for 0.4 m by 2050 and 0.9 m by 2100.

These erosion mechanisms typically occur
together with total recession distance an additive
combination of these estimates.

The erosion estimates assume no management
intervention and, at Lennox Head north of Byron
Street no mitigating influence of the existing
buried seawall or other existing structures.
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Values and threats

GeoLINK (2008) identified many ecological,
cultural, social, recreational and economic values
ascribed to the Ballina coastline by the
community, and where these values might be
threatened by coastal erosion hazard.

Ecological values considered to be under threat
from coastal erosion include the following.

= Around 76 ha of coastal heath may be lost by
2050 (around 160 ha by 2100).

= Lake Ainsworth may be subject to oceanic
breakthrough within 50 years.

= 3Sandy beaches may be lost ‘against hard
structures such as seawalls and natural
cobble fields, particularly in Lennox Head
and at Boulder Beach.

= Intertidal rock platforms may be subject to
significantly altered inundation regimes. This
will result in major ecological shifts where
there is limited ‘space’ for intertidal species to
move to more suitable ecological niches.

Some local recreation values may be lost such as
those ascribed to the beach at Lennox Head due
to the beach being lost ‘against’ the existing
seawall and constructed levee if nourishment
does not occur.

Itis not possible to quantify the potential reduction
in economic value of the Ballina coast as a result
of coastal erosion due to the diversity and
complexity of components that make up this
value. The estimated current annual economic
value of the Ballina coast is $18M, and the
estimated current annual recreation value of the
beach (not coast), is $5.1M. These values are
likely to reduce overall as a result of coastal
erosion.

Itis estimated that around $83M and §122M
(present value) of private and community assets
are under coastal hazard threat by 2050 and 2100
respectively.

Section 3: Recommended Management
Actions

Management actions are recommended to
mitigate against

= Beach erosion; and

= Shoreline recession; and

= Coastal inundation.

Shoreline recession generally occurs over the
long term, while beach erosion is generally the
result of a severe storm event, or a closely-

BMT WBM

spaced series of such events, that can occur at
any time. Beach erosion is often followed by a
period of accretion.

Cost-effective management of coastal erosion
requires a set of complementary short-term
(emergency) and long-term management actions
to coordinate preparedness, mitigation and
recovery in order to maintain coastline amenity.

Coastal Erosion Emergency Events

Coastal erosion emergency events are most likely
to arise when severe storm conditions (cyclones
orlow pressure systems) generating strong
onshore winds and large waves, coincide with
high spring tides. Coastal erosion emergency
events may also occur under relatively benign
conditions where, due to the significant lowering
of a beach profile as resulting from natural
processes, waves are able to scour the back
beach erosion escarpment resulting in landward
recession of the escarpment. Coastal erosion and
orinundation may exacerbate risk to
development, infrastructure, and/or persons.

To manage these risks Council has prepared an
Emergency Action Subplan for Coastal Erosion
(EAS) that is separate but related to this CZMP.
The EAS details actions to be carried out by
Ballina Shire Council (Council), in response to a
coastal erosion emergency event.

North and Central Seven Mile Beach

The broad management objective adopted for this
beach unit is to allow coastal processes to
proceed under monitoring. Coastal erosion is
expected to take the form of a gradual landward
movement of the beach and dune system without
a substantial change to the nature or extent of
these environments, but resulting in a net loss of
the coastal heath. No development is under
coastal hazard threat in this beach unit.

Lennox Head — North of Byron Street

The broad management objective adopted for this
beach unit is to protect development landward of
the beach rather than remove development and
allow erosion to proceed, i.e. protect rather than
retreat. Ideally, the method of protection should
provide for a natural beach and dune system that
will both act as a buffer to accommodate erosion
within the area seaward of development during
storm events and be available for recreational and
environmental purposes.
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In response to Council’s decision to protect rather
than relocate assets, GeoLINK (2008) identified
that the most effective strategy for this beach unit
is the Beach Nourishment with Seawall option.

BMT WBM (2011) estimates that, in the absence
of any management intervention and any
mitigating effect from the buried seawall or exiting
structures:

= beach erosion may affect Pacific Parade
between Byron Street and Lennox Street in
the immediate term but only as a result of the
effects a zone reduced bearing capacity; and

= coastal hazards are estimated to affect
assets as far landward as Cliff Murray Lane
by 2050 {including a breach of Lake
Ainsworth), and as far landward as Stewart
Street by 2100.

Full implementation of all works required to
protect against potential future long term
recession is not required immediately. Thus the
management plan for this beach unit comprises
two main steps, investigations and monitoring
followed by staged implementation of on-ground
works.

Step 1 relates to investigations and menitoring
and includes:

(Section 3.4.3.1) Investigate feasibility for a
long term sand supply for beach nourishment
as a contingency measure to cater for the
probability that the historical shoreline
recession will continue into the future,
exacerbated by sea level rise.

(Section 3.4.3.2) Establish a comprehensive
program of beach and dune monitoring
integrating various monitoring methods to
identify site specific beach processes, short
and long-term trends, and trigger points for
initiating detailed monitoring and protective
works.

(Section 3.4.3.3) Conduct coastal
engineering assessment of the structural
capacity of the existing buried seawall
between Byron Street and the Lennox Head
Alstonville Surf Lifesaving Club (SLSC) and
the Lake Ainsworth Sports and Recreation
Centre (LASRC). This investigation will
identify requirements for upgrading their
construction to a standard that will provide
protection coastal hazards as a ‘last line of
defence’.

Step 2 relates to on-ground works of beach

nourishment and seawall upgrade/ construction as

informed by Step 1.

A preliminary concept design of the beach
nourishment works has been determined on the
basis that the long-term trend of shoreline
recession will continue, and its rate is likely to
increase in future due to sea level rise. However,
the possibility that the shoreline recession rate
may stabilise and/or recover naturally is provided
for by a strategy that includes ongoing monitoring
and ‘trigger points’ to indicate the need for major
remedial works.

Management Plan - Investigations and Monitoring

Confirmation of suitable sources of offshore sand,
and the associated design and approval of a
program for extraction and placement of that
sand, is likely to be a complex and lengthy
exercise. Sand nourishment is the primary means
by which assets will be protected under this
CZMP.

Therefore Management Action 20131
recommends that these investigations are started
immediately, followed by design and planning
{Management Action2015/1), and approvals
{Management Action ST1) to ensure that works
can commence when the trigger point is reached
(see Section 3.4.4.1). Having the investigation,
design, planning and approvals in place is also
necessary for any seawall works to commence
under this CZMP (see Section 3.4.4).

A clear picture of the changing nature of the
beach is critical for timely and cost-effective
management, primarily by means of identification
of the trigger point for implementation of protective
works. There are various monitoring methods
available for Council to determine both short and
long-term trends of shoreline recession rates;
current condition of the beach and dune; and
whether trigger points have been reached to
initiate detailed monitoring or protective works.
These include:

= Photogrammetric analysis (minimum basis of
monitoring programy;

= Land-based surveys;

= Low cost beach monitoring;

= Bathymetric surveys; and

= Coastal conditions monitoring system.

The existing seawall buried under the dune east
of Pacific Parade was built between 1977 and
1980. As its structural design, construction and
present condition are unknown Management
Action 201412 requires that it be assessed with
respect to current best practice design standards
by a suitably qualified and experienced coastal
engineer.
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Management Plan - Protective Works

In principle, the trigger for implementation of
beach nourishment is reached when the volume
of sand available in the beach profile seaward of
the ‘line of protection’ is less than 200 m*m.
Identification of when this trigger pointis reached
requires:

= determination of the ‘line of protection’,
landward of which property or infrastructure
is to be protected and along which a seawall
would ultimately be constructed;

quantification of the sand that is available
seaward of that line and above the limiting
design storm profile; and

= assessment of the trends in the volume of
sand available above the limiting design
storm profile.

The beach profile at the time of nourishment and,
particularly, the results of the menitoring and
identification of trigger points for action will guide
nourishment volumes and locations. However, for
planning purposes and on the basis of presently
available information and assuming a fully
depleted beach, itis considered that an initial
quantity of about 600,000 n* will be necessary.
The required nourishment volume per lineal metre
of beach is expected to vary from 500 m¥m
seaward of Byron Street to 250 m?/m seaward of
the Lake Ainsworth Sport and Recreation Centre
(LASRC).

Under this CZMP, works on upgrading or
reconstructing the existing buried seawall, or
installation of a new seawall, cannot commence
without a beach nourishment programin place for
this beach unit.

The beach nourishment program described in
Sections 3.4.4.1and 3.4.4.2, subject to detailed
design, would be adequate to prevent damage to
assets from coastal hazards. However, a seawall
as a secondary landward ‘last line of defence’
along this beach unitis also recommended
because:

= The coast may be subject to particularly
severe erosion conditions, or a series of
beach erosion events, that resultin a
volumetric loss exceeding the current
estimate of 200 mé/m described in Section
344.1;

= The timely provision of sand for beach
nourishment cannot be guaranteed; and

= The assets under potential coastal hazard
threat, including Lake Ainsworth, are of
significant value.

Section 3.4.3.3 provides a basic outline of the
concept design requirements of the seawall. The
alignment of the seawall will follow the ‘line of
protection’ landward of which property or
infrastructure is to be protected. Itis
recommended that the seawall is aligned as far
landward as possible to maximise the potential to
retain a sandy beach seaward of the wall.

Once a beach nourishment program s in place, it
is recommended that seawall works commence

following a beach erosion event that exposes the
existing seawall, based on the following reasons:

= Significant excavation of the existing dune
profile would be required to implement
seawall works, whether these works
comprise repair, reconstruction andfor
relocation of the existing buried seawall,
installation of a new seawall, or some
combination. The process of beach erosion
will do much of the excavation that is
necessary for the seawall works.

= North of Foster Street the immediate hazard
line is approximately 20 m seaward of the
Pacific Parade roadway indicating it is
currently extremely unlikely that major assets
will be damaged by beach erosion, even if
more than 200 né/m of sand is lost in the
beach erosion event. Thus, under the
estimates put forward in BMT WBM (2011),
there is currently very little risk in waiting for
the beach erosion event to occur.

= The natural capacity of the dune will be
severely reduced during the works period as
aresult of the excavation, whether it is done
by beach erosion or mechanically. While a
storm resulting in significant beach erosion
can occur at any time, the historical record
shows that such events tend to be isolated.
Hence it is less likely that a beach erosion
event will occur shortly after one has just
occurred.

Lennox Head, south of Byron Street

The broad management objective adopted for this
beach unit is to protect development landward of
the beach rather than remove development and
allow erosion to proceed, i.e. protect rather than
retreat.

In response to Council's decision to protect rather
than relocate assets, GeoLINK (2008) identified
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that the most effective strategy for this beach unit
is the Beach Nourishment with Seawall option.

The existing seawall and levee, if appropriately
monitored and maintained, are considered
adequate to withstand a large coastal erosion

cobble fields that underlie the sand in these
locations.

Monitoring by means of photogrammetric analysis
is recommended in addition to dune management
works where necessary, especially in critical

event (or series of smaller events). Thus, locations such as the Flat Rock tombolo.
theoretically there is no coastal hazard threat to

assets in this beach unit. However, the levee

appears to have slumped in places from a design

height of 5.5 mAHD to around 4.8 mAHD, mainly

near access points.

Anumber of management actions are
recommended for this beach unit, some of which
are effectively extensions of those recommended
for Lennox Head — North of Byron Street. The
management actions include:

= Various monitoring and dune management
actions;

= Conduct coastal engineering investigation to
determine condition and adequacy of
constructed levee;

= Upgrade constructed levee on basis of
investigation under, including importation and
stabilisation of additional sand to ensure that
the crest elevation of the constructed levee is
retumed to the design level of RL 5.5 mAHD;

= Investigate, re-design and install new
stormwater drains discharging atthe
constructed levee;

= Carry outbeach nourishment in conjunction
with nourishment of the beach further north
(if carried out) within ecological constraints
associated with the adjacent reef areas to
improve beach amenity and access;

= Monitor and maintain the structural integrity
of the existing seawalls into the future; and

= Design and install a boardwalk on the
existing seawall between Rayners Lane and
Byron Street if public foreshore access is
constrained too frequently.

Ballina Pocket Beaches and South Ballina
Beaches

The broad management objective adopted for
these beach units is to allow coastal processes to
proceed under monitoring.

Coastal erosion is generally expected to take the
form of a gradual landward movement of the
beach and dune systemwithout a substantial
change to the nature or extent of these
environments, but resulting in a net loss of natural
areas. The landward extent of erosion is likely to
limited at Boulder and Shelley beaches due to the
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Introduction

1.1 Background

The coastline of the Ballina Shire is a dynamic environment subject to the natural processes of coastal
erosion and accretion. An additional element of change is introduced by local developments, such as the
Richmond River training walls and seawalls, and global phenomena, such as climate change and sea level
rise, which alter the extent and nature of these processes to varying degrees.

This report, the Coastal Zone Management Plan for the Ballina Shire coastline (CZMP), represents the

culmination of various studies and consultative processes. These studies and processes are described in the

following:

= Ballina Coastline Hazard Definition Study (WBM, 2003) and the Updated Coastal Hazard Areas for
Balina Shire: Slage 1 - Preliminary Update (BIMT WBM, 2011) concentrating on Lennox Head.

= Ballina Coastline Management Study — Stage 1 Valies Assessment (GeoLINK, 2007); and

= Ballina Coastline Management Study — Stage 2 Management Options Assessment (GeoLINK, 2008).

This CZMP provides the strategic framework for Ballina Shire Council (Council) to protect coastal valuesin a
manner that has the support of its government partners and the community.

1.2 Scope
1.2.1  Geographical scope

The geographical area covered by this CZMP includes the coastline of the Ballina Shire inland to the
landward limit of coastal hazards over the 2100 planning period which are described in Section 2.1 and, in
the case of Lennox Head, shown in lllustration 2.1 and lllustration 2.2.

122  Thematic scope

Subsection 55C(1) of the Coastal Protection Act 1979 (CP Act) requires that a CZMP make provision for:
a) protecting and preserving beach environments and beach amenity, and

b) emergency actions carried out during periods of beach erosion, inchiding the carrying out of
related works, such as works for the protection of property affected or likely to be affected
by beach erosion, where beach erosion occurs through storm activity or an extreme or
irreqular event, and

¢) ensuring continuing and undiminished public access to beaches, headlands and waterways,
particularly where public access is threatened or affected by accrefion, and

d) where the plan relates to a part of the coasltline, the management of risks arising from
coastal hazards, and

&) where the plan relates to an estuary, the management of estuary health and any risks to the
estuary arising from coastal hazards, and

) the impacts from climate change on risks arising from coastal hazards and on estuary
heafth, as appropriate, and

g) where the plan proposes the construction of coastal protection works (other than
emergency coastal protection works) that are to be funded by the council or a private
landowmer or both, the proposed arrangements for the adequate maintenance of the works
and for managing associated impacts of such works (such as changed or increased beach
erosion eisewfiere or a restriction of public access to beaches or headlands).
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Subsection 55C(3) permits the Minister to give direction that a CZMP make provision for only one or more of
the items listed in subsection 55C(1). This CZMP does notrelate to an estuary and thus does not provide for
itern () above.

Furthermore, the Guidefines for Preparing Coastal Zone Management Plans (DECCW, 2010) requires thata
CZMP address three broad areas, namely:

= Managing risks to public safety and built assets;
= Pressures on coastal ecosystems; and
= Community uses of the coastal zone.

1.2.2.1  Managing risks to public safely and buit assels

This CZMP focuses on maintaining or improving the ecological, cultural, recreational, and economic values
that are exposed to the following coastal hazards:

= Beach erosion, due to offshore movement of sand from the sub-aerial beach during storms or an extreme
orirregular event;

= Shoreline recession due to sediment budget deficits (i.e. more sand leaving a beach than entering it) and
sea level rise; and

= Coastal inundation, resulting from extreme ocean storm events, overtopping dunes and inundating land
behind the dunes.

The nature and extent of these coastal hazards are identified in YWBM (2003) and BMT WBM (2011) and
summarised in Section 2.1. The values and the respective threats posed by coastal hazards are outlined in
GeoLINK (2007; 2008) and summarised Section 2.2.

1.2.2.2  Coastal Ecosystems and Community Uses of the Coastal Zone

Management of coastal ecosystems and community uses of the coastal zone has been thoroughly
considered in various other plans including those listed in Section 1.4. In cases where ecological, cultural,
recreational, and economic values are rnot exposed to coastal hazards this CZMP complements or refers to,
without duplication, these plans, in particular the Ballina Coastal Reserves Plan of Management (CRPOM)
and the Precinct Plans that underpin it.

In defining the purpose of the plan, the CRPOM states:

The primary objective of the Ballina Coastal Reserve Pian of Management is the rationalisation
of all vacant Crown lands and existing Crown reserves into a single coastal Crown reserve for
the notified purpose of Fublic Recreation and Coastal Environiental Protection with the
appoitment of Balina Shire Council as Reseive Trust Manager.

The [CRPOM] has been prepared by DLWC [now OEH] in partnership with Balina Shire
Council through Councif's Coastal Commitiee. The Committee was established in 1999
primanly to oversee development of the Plan, and adopted as its terms of reference ... .fo
assist Balfira Shire Councilin achieving integrated, balanced, responsible and ecologically
ststainable development of the Balina Shire coast’”.

...{The CRPOM]will consider social economic, aesthetic, recreational and ecological values,
wider aspects of land use in the coastal zone and an assessment of the impact of coastline
hazards on future planning and fand use.

The CRPOM is described in more detail in Section1.4.1.
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1.3 Objectives

The Guidelines for Preparing Coastal Zone Management Plans (DECCW, 2010) sets out ten ‘Coastal
Management Principles’ to guide the preparation and content of CZMPs, with Principle 1 as an overarching
principle supported by the following nine principles. The principles and a description of how they are met in
the CZMP are outlined in Table 1.1 below.
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Table1.1

Coastal Management Principles presented in DECCW (2010) and how they are met by the CZMP

Coastal Management Principle

CZMP measure to address principle

Consider the objects of the Coastal Prolection Act 1979 and the goals, objectives and

Principle 1

principles of the NSW Coastal Policy 1997 and the NSW Sea Level Rise Policy Statement

2009

Principle 2
Optimise links between plans relating to the management of
the coastal zone

Principle 3
Involve the community in decision-making and make coastal
information publicly available

Principle 4

Base decisions on the best available information and
reasonable practice; acknowledge the interrelationship
between catchment, estuarine and coastal processes; adopt a
continuous improvement management approach

Principle 5

The priority for public expenditure is public benefit, public
expenditure should cost-effectively achieve the best practical
long-term outcomes

Principle 6

Adopt a risk management approach to managing risks to public
safety and assets; adopt a risk management hierarchy
involving avoiding risks where feasible and mitigation where
risks cannot be reasonably avoided; adopt interim actions to
manage high risks while long-term options are implemented

Ensure no overlap of CZMP with existing plans - refer Section 1.4

Extensive community consultation conducted — refer Section 1.5

Based on adopted Coastal Hazard Definition Study (WBM, 2003)

Formal peer review of YWBM (2003) and technical stakeholder meeting of 18 Qctober 2010
Revision of recession hazard areas for Lennox Head (BMT WBM, 2011)

QOngoing menitoring program to refine hazard estimates and direct management actions

GeoLINK (2006) identified a wide range = GeoLINK (2007) considered how coastal hazards may
of values ascribed by the public to the threaten these values and identified a wide range of
Ballina coastline, including: possible management measures, including:
- Ecological values; - Planned retreat;
—  Cultural heritage and social values; —  Beach nourishment;
- Landscape and visual amenity - Seawalls (with and without beach nourishment);
values; —  Groynes (with and without beach nourishment),
— Recreational and tourism values; and
and - Dune management works, such as vegetation,
- Economic values. AWD and pedestrian access, stormwater outlets,
and dune strengthening by sand capture
fencing.

High, medium and low risk areas identified - refer GeoLINK (2007)

Risk avoidance (planned retreat) considered

Low-cost short-term management actions (dune management) recommended as interim measure
Assessment of level of current mitigation from existing protective structures to direct nature and extent
of subsequent works

B
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Coastal Management Principle

CZMP measure to address principle

Principle 7

Adopt an adaptive risk management approach if risks are
expected to increase over time, orto accommodate uncertainty
in risk predictions

Principle 8
Maintain the condition of high value coastal ecosystems;
rehabilitate priority degraded coastal ecosystems

Detailed investigation of existing mitigating structure (buried seawall) in high risk area (Byron Street to
Lake Ainsworth Sport and Recreation Centre, Lennox Head) to determine nature and extent of
mitigating influence

Staged implementation of management measures for high risk area

Formal trigger points established for high-cost long-term management actions

Protect Littoral Rainforest EEC at Boulder Beach
No high value coastal ecosystems under immediate threat

Principle 9
Maintain and improve safe public access to beaches and
headlands consistent with the goals of the NSW Coastal Policy

Adoption of and reference to Precinct Plans that make full consideration of on-going management of
beach access points.

Principle 10
Support recreational activities consistent with the goals of the
NSW Coastal Policy

Recreational values identified in GeoLIMNK (2006) and management of associated coastal hazard
threats considered in GeoLINK (2007). Management response in CZMP developed accordingly.
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1.4 Existing Management Plans, Studies and Planning Instruments

There are a large number of existing studies, management plans and planning instruments that have varying
degrees of interrelation and relevance to the scope and objectives of the CZMP. The preparation of this
CZMP has taken into account the findings, recommendations and requirements set out in these various
documents.

The existing studies and management plans and studies that relate to areas potentially under coastal hazard
threat include:

Ballina Flood Study Update (BMT WBM, ongoing)

Richmond River Estuary Processes Study (WBM, 2006) and Study Review (ABER, 2007);
Coastal Zone Management Plan for the Richmond River Estuary (Hydrosphere, 2011) ;
Richmond River Nature Reserve Plan of Management (DEC, 2005);

Ballina Nature Reserve Plan of Management (DEC, 2003);

Ballina Coastal Reserve Plan of Management (BSC and DLWC, 2003b);

Ballina Shire Council Social Plan (BSC, 2004},

Community Based Heritage Study (BSC, in prep.);

Threatened Species (Pied Qystercatcher) Management Strategy (Dol, 2006);

The Coastal Reserve Precinct Plans (BSC, 2004 a to ¢);

Lake Ainsworth Management Plan (GeoLINK, 2001);

Lake Ainsworth Crown Reserve Master Plan (Connell Wagner and Hassell, 2005);

Shaws Bay Estuary Management Plan (BSC, 2000);

Ballina Coastline Interim Measures and Action Plan (BSC, 2005);

Ballina Strategic Tourism Plan (Fletcher and Associates and the North Coast Ad Agency, 2002);
Lennox Headland Master Plan {(GeoLINK, 2007); and

Ballina Shire Coastal Vegetation Management Plans (EnviTE, var. dates).

The planning instruments that relate to areas potentially under coastal hazard threat include:

Ballina Local Environment Plan 1987,

Lennox Head Community Aspirations Strategic Plan 2002,

Lennox Head Structure Plan 2004;

Lennox Head Beach Management Plan 1993;

Ballina Combined Development Control Plan — Chapter 3 Coastal Hazard Protection Lennox Head;
Ballina Combined Development Control Plan — Chapter 8 Lennox Head Village; and

Ballina Combined Development Control Plan - Chapter 17 Coastal Hazard Protection, Lennox Head
(Interim Measures)

141 Ballina Coastal Reserve Plan of Management and Precinct Plans

Council's management approach and specific actions for coastal ecosystem health and community uses of
the coastal zone are outlined in significant detail in Ballina Coastal Reserve Plan of Management (CRPOM)
and the associated Precinct Plans that underpin it.

The CRPOM was developed in order to rationalise all vacant coastal Crown lands and existing Crown
reserves into a single coastal Crown reserve. It was prepared internally by Council, supported and informed
by extensive community consultation, and was adopted in 2003.

The single coastal Crown reserve is for the purpose of public recreation and coastal environmental protection
with the appointment of Ballina Shire Council as Reserve Trust Manager.

Underpinning the CRPOM are five precinct plans that set out locally specific management actions to meet the
broad objectives and strategies outlined in the CRPOM. The five precincts are:

Precinct area 1 - Northem end of Seven Mile Beach

Precinct area 2 - Southern end of Seven Mile Beach (Lake Ainsworth to Lennox Paint)

Precinct area 3 - Boulder Beach to Sharps Beach

Precinct area 4 - Flat Rock, Angels Beach and Black Head

Precinct area 5 - Shelly Beach & Lighthouse Beach
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The actions set out in the Precinct Plans include consideration of:

= Dogs = Other land managers = Beach and headland erosion
Horses = Aboriginal heritage = Public amenities

= Beach access for vehicles = European heritage = Walkways and cycleways
Camping and social functions =  SurfLife Saving Clubs = Development
Commercial activities = Traffic and parking = Water quality
Dune stabilisation = Stormwater = General regulations
Vegetation management = Pedestrian access = Education

The actions within the precinct plans are comprehensive, have been developed on the basis of extensive
community consultation, and have been adopted by Council. This CZMP is required to fully integrate the
objectives, recommendations and actions of CRPOM, both as a Council requirement and a requirement
under Section 55¢ of the NSW Coastal Protection Act 1979. Under direction of Council, in order to avoid the
duplication of previous processes or established outcomes, this CZMP wholly adopts the objectives,
recommendations and actions of the CRPOM and the precinct plans, and makes reference to the precinct
plan actions where necessary.

1.4.1.1  Consideration of Coastal Hazards in the Ballina Coastal Reserve Plan of Management and
Frecinct Plans

The CRPOM outlines a number of broad management objectives and the strategies by which those
objectives will be met. With respect to coastal erosion, the CRPOM management objective is:

"Give the impacts of natural hazards a high priority in the planning and
management of the Coastal Reserve."

To address this objective, the CRPOM refers directly to WBM (2003), and by inference this CZMP, without
further detail or direct reference to the coastal hazard mitigation influence of management strategies.
Nevertheless, a number of the management strategies presented in the CRPOM and associated Precinct
Plans will assist in the mitigation of coastal hazard, and cross references to these strategies are provided in
the CZMP.

142  The coastline south of the Richmond River

The coastline south of the Richmond River is primarily managed by

= The Crown Lands Division of the NSW Department of Trade and Investment, Regional Infrastructure and
Services; and

= The National Parks Wildlife Service of the Office of Environment and Heritage within the NSW
Department of Premier and Cabinet.

However Ballina Shire Council has responsibility for 1.4 Ha parcel of land adjacent to the settlement of

Patches Beach. For this parcel, Council has prepared a vegetation management plan which addresses a

variety of issues including damage to dunes, weed infestation, erosion and predation by feral animals.

The Threatened Species (Pied Qystercatcher) Management Strategy (Department of Lands, 2007) aims to
facilitate cooperative land management to minimise the impact of human activities on the Pied Qystercatcher
within the area bounded by the southem breakwall of the Richmond River and the Black Rocks 4WD access
track which is beyond the Ballina LGA boundary.

1.5 Stakeholder Consultation

The preparation of the study and plan has been underpinned by regular consultation with the project
Community Reference Group (established specifically for this project), the Ballina Shire Council Civil
Committee, the Office of Environment and Heritage, and the general public. Key steps have also been
reported to open meetings of the elected Council.
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151 Community Reference Group

The primary consultative mechanism for this study is the Community Reference Group convened by Ballina
Shire Council. The group’s members were chosen by Council and assigned to the project as experienced
and informed representatives of sections of the community and govemment agencies. The Community
Reference Group operates under Terms of Reference which are included in Appendix C.

The Community Reference Group includes representatives of the following groups:

Office of Environment and Heritage;
Department of Lands;

Lennox Head Residents Association;

Ballina Environment Society;

Lennox Head Landcare;

Ballina Chamber of Commerce and Industry;
Cape Byron Marine Park;

Ballina Shire State Emergency Service;
East Ballina Landcare; and

Jali Local Aboriginal Land Council.

The Community Reference Group has met on four occasions to consider the study and plan:

= 26 August 2006 — introduction to project, review of Ballina Coastline Hazard Definition Study,
responsibilities of group

= 14 November 2006 - identification of coastline values, study context

= 15 May 2007 - review and confirmation of values, consideration of management options and assessment
criteria

= 14 August 2007 - assessment of management options for key locations, identification of preferred
options

1.5.2  Ballina Shire Council Civil Committee

The Ballina Shire Council Civil Committee comprises all Ballina Shire Councillors and staff designated by the
General Manager. The primary function of the committee is policy formulation; however it often meets to
consider items in detail prior to submission of the matterto the Council. It has no delegated authority and
meeting minutes and recommendations are submitted to Council for approval.

The committee has met on three occasions to consider the study and plan:

= 29 Qctober 2007 - review of management options and their consequences, preliminary
recommendations on preferred options

= 14 March 2008 - review of Ballina Coastline Management Study

= 9 July 2008 - review of public comments on study, confirmation of recommendations

15.3  NSW Office of Environment and Heritage

The NSW Office of Environment and Heritage (OEH) is the division of the NSW Department of Premier and
Cabinet that is the lead agency in implementing government policies, guidelines and legislation in relation to
coastal zone management. OEH also administers the NSW Government's Coastal Management and Estuary
Management programs which are the primary mechanism for assisting local councils in the preparation and
implementation of Coastal Zone Management Studies and Plans. Representatives of OEH have reviewed
this CZMP and the preceding management studies (GeoLINK, 2007, GeoLINK, 2008} at critical stages, and
have been closely consulted on key elements.

154  Natural Disaster Mitigation Program

The Natural Disaster Mitigation Program (NDMP) is a national program aimed at identifying and addressing
natural disaster risk priorities across the nation. The Ballina Coastline Management Study and this CZMP are
jointly funded by Ballina Shire Council and the NDMP. Progress reporting to NDMP managers has continued

throughout the project.
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1.5.5  Public Consultation

Throughout the preparation of the study and the plan, the project team has remained open to receiving
comments from the public as highlighted in all promotional material. The public has been informed of
opportunities to comment by the shire-wide circulation of flyers in the Ballina Shire Advocate newspaper at
key stages of the project. Flyers were circulated on the following dates:

= 24 August 2006 - general introduction to project

= 9 November 2006 - identification of coastline values (advertised 18 November 2006 open day)

= 20 May 2008 - review of recommended management options (advertised public exhibition of study and
14 June 2008 public open day)

Copies of these flyers are included in Appendix D.

Key members of the project team made themselves available to discuss the project with the public by means
of open days whereby project material was placed on display boards in a prominent location. The public
open days were held an the following dates:

= 18 November 2006 (River Street, Ballina) - identification of coastline values

= 25 August 2007 {Lennox Head shops) - Ballina coastal hazards and the range of possible management
optiens

= 14 June 2008 (Lennox Head shops) - review of the study and recommended management options (held
during public exhibition period)

1.5.5.1  Public submissions

Throughout the course of the preparation of the study and plan, 25 formal submissions were received, two of
them major submissions of more than 10 pages. Of these 25 submissions, only one referred directly to
management of coastal hazards, in particular suggesting that the stormwater discharges across Seven Mile
Beach weaken the natural protective capacity of the dunes. The remainder, excluding the two major
submissions, focussed primarily on the provision of facilities, beach access and vegetation management - all
of which are considered in detail in the Ballina Coastal Reserve Plan of Management and the associated
precinct plans.

The two major submissions were primarily concermned with challenging the hazard estimates put forward in
WBM (2003) which was reviewed by the NSW Government and adopted by Council in 2003. The nature and
complexity of estimating coastal hazard is discussed briefly in Section 2.1.2.
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2

Summary of Coastal Hazards
and Coastal Values

2.1 Coastline Erosion Estimates

The Ballina Shire Coastline Hazard Definition Study (WBM, 2003) and the Updated Coastal Hazard Areas [for
Lennox Head] (BMT WBM, 2011) provide a detailed understanding of the physical coastal and ocean
processes and associated coastal erosion mechanisms. They are collectively referred to here as the CHDS.

Generally, the CHDS found that these coastal and ocean processes are highly dynamic, change in response
to the prevailing conditions, and are influenced by human action (e.¢. Richmond River training walls, climate
change, seawalls).

The CHDS provided estimates of the potential extent of future erosion associated with the following coastal
hazards:

= Beach erosion, due to offshore movement of sand from the sub-aerial beach during storms or an extreme
orirregular event;

= Shoreline recession due to sediment budget deficits (i.e. more sand leaving a beach and its embayment
than entering i), and sea level rise; and

= Coastal inundation, due to large waves, resulting from extreme ocean storm events, overtopping dunes
or seawalls and inundating the land behind.

These erosion mechanisms typically occur together with total recession distance an additive combination of
these estimates. Historical shoreline movements include the influences of these naturally varying processes
as well as the impacts of human activitiesiworks. For planning purposes, the CHDS identified potential
erosion hazard bands for immediate (beach erasion), 2050, and 2100 planning periods. The erosion
estimates presented in the CHDS assume no management intervention and, at Lennox Head north of Byron
Street no mitigating influence of the existing buried seawall or other existing structures (see Section 3.4.1).

In recognition of the natural variability and considerable uncertainties associated with natural and
anthropogenic influences, and their combination, on coastal erosion mechanisms, a range of long term
recession rates and resulting hazard bands were determined with the intent of providing sufficient information
for consideration of the threats in future planning.

The CHDS also recognised that there are uncertainties associated with the structural capacity of the buried
seawall at Lennox Head and how effective this may be in limiting shoreline recession. Again to assist future
planning and provide information on the potential upper limit of erosion in the absence of any protection
measures, hazard zones were assessed excluding any mitigating effects of this wall.

Table 2.1 below summarises the coastal erosion estimates for the beach units of the Ballina coastine.
lllustration 2.1 and lllustration 2.2 show the erosion hazard bands for the Lennox Head beach units. MNote
that the table and illustrations must be considered within the context of the CHDS, particularly Sections 6.7.3,
7.1 and 7.2 of WBM (2003) and Section 2 of BMT WBM (2011) which outline the basis for their development
and the uncertainty associated with estimates of coastal hazard.

As stated in the CHDS and discussed in Section 2.1.2, there is uncertainty around the recession distances
shown in Table 2.1 and lllustration 2.1 and lllustration 2.2. This is reflected in the ranges that are given for
the recession associated with beach erosion and sediment budget deficit. No range is provided for the
recession associated with sea level rise as this is based on a simple application of the Bruun Rule using the
vertical sea level rises put forward in the NSW Seal Leve! Rise Policy Statement (DECCW, 2009). (See
Section 4.10.3 of WBM (2003) for a general explanation of the Bruun Rule.)
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It should be noted that recently revised sea level rise estimates (refer to Secetion 2.1.1) increase the risk that
some public assets at the southern end of Shelly Beach may be exposed to coastal hazard by 2100.
However, in the absence of a formal study, the level of this risk cannot be confirmed.

211  Revision of Coastal Hazard Lines for Lennox Head

BMT WBM (2011) provided an update of hazard lines presented in WBM (2003) for the critical area of Seven
Mile Beach adjacent to the township of Lennox Head. This revision comprised:

= Definition of existing beach conditions using the most recent available photogrammetry (January 2010;

= Reassessment of the current (immediate) hazard line based on the most recent photogrammetry and an
assumed design beach erosion volume of 200 mé/m; and

= Revision of long term shoreline recession estimates accounting for updated projected climate change
related sea level rise allowances as presented inthe NSW Sea Leve! Rise Policy Staterment (DECCWY,
2009).

The WBM (2011) revision found that the beach in this area had accreted since the assessments presented in
WBM (2003). Both analyses adopted of the same assumed design beach erosion volume of 200 m*/m). The
result was that the current (immediate) hazard line presented in BMT WBM (2011) is approximately 20 m
seaward of that presented in WBM (2003).

The sea level rise allowances presented in the NSW Sea Leve! Rise Policy Statement (DECCW, 2009) were
adopted in BMT WBM (2011). These allowances were 40 ¢cm by 2050 and 91 ¢m by 2100 above 1990 levels,
and an interim rate of sea level rise of 3 mmyyr since 1990. YWBM (2003), based onthe best available advice
atthe time, adopted sea level rise allowances of 20 cm by 2050 and 50 cm by 2100. Both analyses applied
the Bruun Rule in the same fashion with the only difference being the sea level rise allowances. (See Section
4.10.3 of WBM (2003) for a general explanation of the Bruun Rule.) The result was that the 2050 hazard line
presented in BMT WBM (2011) is approximately 10 m seaward of that presented in WBM (2003) and the
2100 hazard line is approximately in the same location as that presented in WBM (2003).
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Table 2.1 Erosion Recession Estimates due to Coastal Hazards (based on WBM (2003) and
BMT WBHM (2011))
Shoreline recession
Beach Unif Time frame Befachm Sediment budget deficit Soa Lovel
erosion Lower Best Upper Rise ®
estimate estimate estimate
Not estimated
2050 10 15 25 20
North Seven {25-40 m) m m m m
Mile®) Not estimated
2100 (25-40 m) 20m 30m 45 m 45 m
Central 2050 N‘éﬂmtfd 15m %m Bm 0m
Seven Hfile Not estimated
U]
2100 (25-40 m) 30m 50 m 0m 45m
Lennox 2050 40-45m 15m 25m 3Bm 20m
Head (north
of Byron St 2100 40-45m 30m 50 m 0m 45m
®
Lennox . . .
Head (south Erosion is expegted to be limited by two sect_lons of rock revetment seawall and a copstruc?ed
levee as shown in llustration 3.2 See Section 5.3.1 of GeoLINK {2008) for further discussion.
of Byron St}
Not estimated
Boulder 2050 (25-40 m) 5m 10m 15m 20m
Beach ® Not estimated
2100 (25-40 m) 10m 20m 30m 45m
Ballina 2050 N‘éﬂ?:)e" - 10m - 0m
Pocket
Not estimated
Beaches ® - -
2100 (25-40 m) 10m 45m
South 2050 30m om 25m 5m 20m
Ballina
Beaches & 2100 30m Om 5m 10m B5m
Patches 2050 20-30 m 5m 10m 15m 20m
Beach ® 2100 20-30m 10m 20m 30m Hm

mWBIM (2003 Sections 852 and 853, MNotethat shoreline recession estimates reduce by 33% at the northern limit of Morth Seven
Mile beach (the shire boundary)

2 BMT WBM (2011) and WBM (003) Section 84 2 andB4.3 Mote WBM (2003) also suggests thet the cobbles that dominate this
beach unit are likely to limit the extent of erosion, however no estimale of this limiting effect 15 p

3 WBIM (2003 Section 84 2and 843 Mote WBM (2003) alzo suggests that the cabbles that dominate this beach unit are likely to
limit the extent of erosion, however no estimate of this imiting effect s presented

4 The Ballina Packet Beaches are Boulder Beach (considered separately here), Sharpes Beach, Angels Beach, Shelly Beach and
Lighthouse Beach

8 WBIM (2003 Section 832 and B33

5 WBM (2003 Section82Z2and 823

1 WBIM (2003 does not provide lateral distances for beach erosion for some beach units. Instead, it recammends the adoption of a
lozs of 200 m? of beach and foredune sand abave MSL per lineal metre of coastline {inline with estimates for cther Ballina
beaches)  This correspands to around 25-40m of lateral recession and depends on dune height and, in the cases of Boulder and
Sharpes beaches, the mitigating effect of cobbles. BMT WBIM (2011) adopts the 200 m3im rate for Lennax Head north of Byron
Streel.

@ Lateral recession distances associeted with sea level rise estimates have been derived using the standerd approach emplaying the
Bruun Rule. The Bruun Rule is discussed in Section 4.10.3 of the CHDS. The figures in parentheses are the 2100 lateral
recession distances based on the sea level rise estimates required by DECGW (2008) (refer Section 0) and revised under BIMT
WBM (2011)
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21.2  Uncertainty in Coastal Erosion Estimates

The determination of coastal erosion resulting from beach erosion {due to storms or an extreme or irregular
event), and shoreline recession (due to sediment budget deficits and sea level rise) will always be subject to
debate and review and estimates will change as new information comes to hand, particularly with an
increasing base of historical data.

The complexities and deficiencies in the understanding of the coastal processes occurring in the Ballina LGA
are highlighted in WBM (2003). The CHDS estimated each of the components of the erosion hazard on the
basis of the data and information available at the time. With respectto Lennox Head and Seven Mile Beach,
the range of factors that are likely to be influencing the past and future behaviour and the uncertainties
involved are discussed in Section 6.7.3 of WBM (2003). The report goes on to acknowledge that there is not
yet a comprehensive understanding of all of the factors influencing coastal erosion. However, in the absence
of investigations beyond the scope of the CHDS, estimation of coastal erosion relied predominantly on the
photogrammetric data covering the period 1947 to 1999 for YWBM (2003), which was augmented with
photogrammetric data from 2010 in BMT WBM (2011).

Section 7.1 of WBM (2003) notes that the influences of man-made structures, such as protective seawalls
and river entrance training walls, disguise the underlying natural recession rate. This makes the interpretation
of the erosion hazard components from the data difficultin some areas. However, the underlying effect of
these structures in altering the coastal alignment is largely inherent in the photogrammetric analysis.
Interpretation of these effects was bolstered by the knowledge gained from previous studies {for example
impacts of the Tweed River training walls on Gold Coast beaches).

Furthermore, Section 7.5 of WBM (2003) notes progressive long term hazard typically does not occur at a
consistent rate every year and it can be expected that there will be periods of higher and lower erosion and
recovery within a longer term pattem of change. This is evident in the historical photogrammetry record which
shows that the behaviour over the last 50 years incorporates both periods of extensive erosion and
subsequent recovery due to both natural and anthropogenic influences.

The findings of the CHDS rely on interpretation by its authors of the available data. It clearly advises that,
while the assessed hazard components represent the best estimate at the time within the limitations of
available data, the hazard definition work should be viewed as an advisory tool only in the formulation of long
term management strategies. The hazard zones remain open to review on the basis of ongoing investigation
and monitoring. The implicit uncertainties and limitations of the predictive capabilities are reflected in
recommended management actions, with a long-term management strategy that is both robust and flexible in
order to accommodate future changes in coastal process regimes. While somewhat different interpretive
approaches to identifying the persisting long term frends could be adopted in areas directly impacted by
adjacent works, the coastline management provisions will accommodate such differences.

Section 8.5.3 of WBM (2003) clearly acknowledges that the shoreline recession along Lennox Head and
Seven Mile Beach has been influenced by a reduced supply of sand from the south in the past, with such
influences likely to be reducing over time, and that the seawall works at Lennox Head are likely to have
exacerbated the erosion further north.

Atthe 2009 NSW Coastal Conference, Dean Patterson of BMT WBM presented the findings of recent
modelling of the sand transport along the Ballina coastline, with a particular emphasis on investigating the
influence of the Richmond River training walls that were built between 1890 and 1910. The findings
presented in the paper include the following.

= The training wafls appear to be the dominant influence on the sustained shorefine
erosion that has been experienced at Lennox Head and Seven Mile Beach.
= In the absence of sea levelrise, the shoreline appears to be recovering slightly at south

Lennox Head and has stabilized along Seven Mile Beach. Ongoing monitoring is
needed to confimm this.
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= Despite the above, there appears to have been a long termi reduction in the longshore
transport past the training walls and along Seven Mile Beach and some impact of the
training walls may start to be felt at Suffolk Park [north of Balina Shire] over the next
100 years.

= Sea level rise will exacerbate the erosion at all beaches in a manner that is more
complex than that indicated by application of the ‘Bruun Rule’, with headland controls
minimizing recession updrift and exacerbating recession {up to 2-3 imes) downdrift of
those controls. This is a significant issue for future management considerations. Note
that the modelfed behaviour at Lennox Head does not include the conirof on recession
provided by the seawaiis construcied there.

(Patterson, 2009)

These findings suggest that there may be cause to see the recession rates developed in the CHDS as
potential overestimates for a long term trend as they may have been artificially and temporarily accelerated by
the training walls.

However, the final finding listed above suggests that the recessional effect per unit of sea level rise on the
southern parts of Seven Mile Beach (which is downdrift of the Lennox Headland control), considerable
proportion of the total shoreline recession, may have been underestimated “up to 2-3 times” in the CHDS by
use of the Bruun Rule. It should be noted that in the absence of complex medelling, application of the Bruun
Rule is common practice.

Given the uncertainty as to the balance of all of these effects, a cautionary approach was adopted for long
term planning purposes with recession rates based primarily on historical trends with due regard to these
anthropogenic influences. It is acknowledged that the erosion hazard lines presented in BMT WBM (2011) for
the section of beach between Byron Street and Lake Ainsworth are in the area of greatest uncertainty as to
what may have occurred there without anthropogenic interference in natural processes.

In response to this uncertainty, the CZMP recommends ongoing monitoring of the progressive pattern of
beach/dune behaviour and investigation of the feasibility of the ‘soft’ option of beach nourishment as an
integral first step, with any subsequent works or other action dependent on monitoring and investigations. In
the absence of sufficient resources for a comprehensive regional process-based investigation of the long term
behaviour of this coastal system, proposed ongoing site-based monitoring and continued utilisation of
historical photogrammetry, represent the most responsible and cost-effective means of providing a basis for
ongoeing coastline management in the area.

2.2 Coastline Values and Threats

Many ecological, cultural, social, recreational and economic values are ascribed to the Ballina coastline by
the community. Some of these values are considered to be under coastal erosion threat. These values and
threats are reviewed in detail in stages one and two of the Balfina Coastline Management Study (GeoLINK,
2007; GeoLINK, 2008}, and are summarised here.

221  Ecological values

Vegetation clearance, agricultural practices and flood mitigation works have altered the ecology of the coastal
zone of Ballina; however it still holds rich and diverse ecological values.

Ecological values of marine environments include:

= sandy beaches that support simple invertebrate communities, shorebirds and sea birds;

= rocky shores that support more complex invertebrate communities, as well as more complex terrestrial
communities including birds, reptiles, insects, invertebrates and small- medium mammals;

= off-shore reefs that support a range of threatened fish, as well as two turtle species; and

= sub-tidal sand that supports invertebrates and fish, and a number of species of commercial importance
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= habitats that support over 65 species of conservation significance, and include the southem extent of the
Cape Byron Marine Park.

Ecological values of terrestrial and estuarine environments include:

= seagrass that support highly productive nursery and feeding grounds for a diversity of aquatic species;

= mangroves and saltmarsh that support highly productive nursery and feeding grounds for a diversity of
aquatic species, and provide important habitat for many bird and terrestrial species;

= freshwater wetlands that support numerous Endangered Ecological Communities under the NSW
Threatened Species Conservation Act and provide habitat for numerous threatened fauna species;

= communities on coastal sands that support a high diversity of threatened fauna species restricted to
these habitat types; and

= afreshwater coastal lake, Lake Ainsworth, which supports an unusual diversity of habitats, and a unique
suite of species.

Terrestrial and estuarine environments in Ballina Shire support eight flora species of conservation
significance, and include the southern extent of the Cape Byron Marine Park.

22.1.1  Coastal erosion threats lo ecological values

The complexity of ecosystems and uncertainty inherent in estimating coastal erosion means it is impossible to
determine with great detail the nature and extent of coastal erosion threats to many ecological values.

Estimated recession distances summarised in Table 2.1 can be translated simplistically into spatial extents of
natural environments that may be lost as a result of recession due to coastal erosion, as shown in Table 2.2.
Under this simplified approach, recession processes on open stretches of coast are expected to shift dunal
systems landward without significant alteration to their structure, shifting the losses of natural area to the
environments found landward of the dunes. These natural areas, generally coastal heath, are often extensive
in relation to the area that is estimated to be lost as a result of recession.

The hazard estimates presented in the CHDS suggest that oceanic breakthrough of Lake Ainsworth is quite
possible (although the protective effect of the buried seawall seaward of the lake has not been included due
to uncertainty). Even a temporary breakthrough would result in a significant ecological shift in the existing
freshwater lake system, and a subsequent loss of much of its current unique and high ecological value.
Sustained breakthrough of the dunal system seaward of the lake is likely to result in permanent loss of the
lake and a major localised realignment of Seven Mile Beach.

Itis recognised that sandy beaches support large and diverse communities of infauna and interact physically
with inshore marine areas. Coastal erosion estimates suggest that the sandy beach at Lennox Head, and
possibly Boulder Beach, may be lost ‘against’ hard structures (or in the case of Boulder Beach, the natural
cobbles) as recession proceeds landward. Loss of the beach’s infaunal community may have effects on
inshore food webs, and prolonged absences of sand will likely alter local inshore rocky reef ecosystems.

The sea level rises above 1990 levels put forward in DECCW (2009) (40 cm by 2050 and 90 ¢cm by 2100)
constitute significant proportions of the local tidal range. Intertidal rock platforms without a substantial vertical
range, such as Flat Rock, are likely to undergo significant ecological shifts as a result of alterations to the
periods of inundation and exposure due to such changes in mean sea level.

222  Cultural heritage values

The Ballina area, believed to have supported one of the densest Aboeriginal populations in Australia, has
enormous Aboriginal cultural significance, although much of it remains formally undiscovered.

There are 76 registered Aboriginal sites in the Coastal Zone of Ballina. The vast majority of these are shell
middens (37) and stone artefact scatters / open campsites (32). Five burial sites, one bora / ceremonial site
and one stone quarry have also been registered. Only one of these sites, a midden (OEH reference number
4-5-184) is located close to the landward extent of the 2100 hazard line. While the extent of future damage is
uncertain, it is unlikely that this site can be preserved in-situ.
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The study area contains 23 significant European historic cultural heritage items listed on heritage registers.

In addition to these registered heritage items, two tea tree fences on Seven Mile Beach should be noted as
unique coastal items of European heritage in the shire. These may be lost as a result of coastal erosion. The
Australian Historic Shipwreck Database lists 29 entries for the Coastal Zone of Ballina.

2.2.2.1  Coastal erosion threats to cultural heritage valies

Two registered Aboriginal sites (an artefact scatter and a midden) are seaward of the 2100 hazard line
presented in the CHDS and three sites (a burial, an artefact scatter and a midden) are seaward of the 50-year
coastal erosion hazard line. All sites are therefore expected to be lost within the relevant timeframe. The
burial site is reported to be below the existing seawall seaward of Rayner Lane in Lennox Head.

The tea tree fences on Seven Mile Beach, unregistered European heritage items, are seaward of the
immediate hazard line and therefore may be lost in the next extreme storm event. No registered items of
European heritage are seaward of the erosion estimates.
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Table2.2 Estimates of public land lost due to coastal recession for each beach unit
Estimafted Estimafed
Lenath shorefine Area lost shoreline Arealost
Beach Unit Land type fost (mgt recession 2050 recession 2100
2050° {m?) 21002 ()
(m) (m)
North Seven Mile Beach Coastal heath 1,250 35 43,750 75 93,750
Central Seven Mile Beach Coastal heath 2.350 45 105,750 95 223,250
Lennox Head — North of Bvron Sireet Coastal heath (limit of 50 m width assumed seaward of LASRC t) 950 45 42,750 50 (limity 47,500
4 Urban Parkland (limit of 25m width assumed seaward of Pacific Pde 9 850 25 (limit) 21,250 2% (limit) 21,250
Lennox Head — South of Byron Street Beach loss against seawalllevee (limit of 25m beach width assumed) 950 25 (limit) 23,750 25 (limit) 23,750
Boulder Beach b Coastal heath 400 30 12,000 65 26,000
Sharpes Beach © Coastal heath 1,000 30 30,000 55 55,000
Angles Beach © Coastal heath 1,400 30 42,000 55 77,000
Shelly Beach Coastal heath 600 30 18,000 55 33,000
Lighthouse Beach Coastal heath 620 30 18,600 99 34,100
South Ballina, Beswicks, Robins and Coastal heath 17,200 2% 447,200 58| 997,600
Patchs beaches
Coastal heath (m?) 760,050 1,587,200
Urban parkland (m?) 21,250 21,250
Beach (m®) 23,750 23,750
TOTAL (m?) 547,350 1,632,200
a | andward shoreline movement comprises long term shoreline recession based on WBM (2003) and BMT WBM (2011) and lateral recession due to sea level rise based on DECCW (2009) and BMT WEBM (2011). Figures
adopted from Table 2.1 using "best estimate” for long term shoreline recession distance. See Seetion 2.1 for further discussion
b Refer Section 2.2.4.1 for consideration of built assels such as LASRC and Pecific Parade
t The cobbles tat dominate this beach unit are expected to limit coastal erasion, however this has not been quantified and the erosion rates presented in the CHDS are adopled
9 These estimates da not consider the losses that may ocour as aresult of detachment of the Flat Rock tombolo
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223  Social and recreational values

Census data shows that in 2001 the shire population was 37,218, increasing by approximately 503 people
annually, or 1.4%, between 1996 and 2001. Around 63% of the shire population lives on the ‘coastal fringe’
(BSC, 2006), primarily comprising the coastal settlements of Ballina, Skennars Head and Lennox Head.

During the December-January peak heliday period it is estimated that over 29,000 overnight visitors spend
time in Ballina Shire. On average, over 11,000 ovemight visitors spend time in Ballina Shire every month.

The coastline is undoubtedly one of the key recreational attractions of Ballina Shire. The report Facts and
Figures Balina Shire (BSC, 2003) states:

‘Water based recreation activities such as fishing, surfing, and boating are...major
tourist attractions and feature among the favoured pastimes of Ballina Shire residents.’

Among tourists ‘visiting the beach’ was the most popular single activity, with 44% of international visitors and
24% of domestic visitors reporting this as their primary reason for visiting the shire (BSC, 2003).

In February 2009 the Lennox Head National Surfing Reserve was declared to formally recognise the
environmental, cultural and historical significance of the reserve area to Australian surfing culture. The
reserve area stretches fromthe south side of Flat Rock to the Lennox Head SLSC at the northern end of
Lennox Head village, and extends 500 m seaward of the high water mark. The reserve does not alter any
existing laws or licences.

2.2.3.1  Coastal erosion threats to social and recreational vakies

Coastal erosion, and the alterations it is expected to bring to the coastal environment, are not likely to
threaten social values, but are certain to bring general concemn and political tension. Similarly, general
recreational values will not be eliminated but are likely to be stressed as a result of a reduction in the area of
coastal environments available for passive and active recreation. Some specific local recreation values may
be lost such as those ascribed to the beach at Lennox Head (proximity to the village, ambiance) which is
expected to be lost ‘against’ the existing seawall and constructed levee.

224  Economic Values

Elements that contribute to the local economic value of the Ballina Shire coastline include:

= tfourism;

= agriculture;

commercial and recreational fishing;
recreation;

private and community assets; and
public lands.

Around 57 % of overnight visitors and 28% of day visitors report that visiting the beach and fishing are their
primary reason for visiting Ballina Shire. Cvernight visitors and day visitors are estimated to spend
respectively $107M and $33M annually within Ballina Shire. Assuming a producer surplus of 20%, ascribing
the proportions of visitors whose primary reason for visiting is an activity in the coastal zone, and considering
the flow-on spending on other non-coastal activities suggests that the Ballina coast is worth around $18M
annually to the local economy. (These calculations, and their basis, are outlined in more detail in GeoLINK,
2007).

This activity-based estimate accords with estimates based on population centres. A large proportion (32%) of
Ballina visitors report staying with friends or relatives, suggesting visitor numbers (and therefore expenditure)
could be distributed in line with population. Approximately 63% of the Ballina population lives near the coast.
Assuming a producer surplus of 20%, this suggests that of the $140M spent by visitors annually, around
$18M could be ascribed to the coastal zone based on the proportion of people that live near the coast.

s Coastal Zone Management Plan for the Ballina Shire coastline \/2 24
W BMT WBM 0766654

Ballina Shire Council Ordinary Meeting Attachments
28/02/13 Page 105



11.4 Coastal Zone Management Plan for the Ballina Shire Coastline.DOC

Recreational fishing by residents and visitors is thought to contribute around $5.3M annually to the local
economy, while commercial fishing is thought to contribute around $1M annually.

The recreational value of the beach, i.e. an economic value ascribed to the amenity that the beach provides,
is estimated at around $5.1M annually.

2241  Value of built and natural assets exposed o coastal hazard

Itis not possible to quantify the potential reduction in value of the Ballina coastal zone resulting from coastal
erosion because of the diversity of elements that make up this value and the complexity in determining their
total value. In the most general terms, the activity-based and demographic-based economic values of the
Ballina coast (hoth estimated at approximately $18M annually), and the recreation value of the beach (not
coast) (estimated at $5.1M annually), are likely to reduce overall as a result of coastal erosion.

The economic impact of unmitigated coastal erosion as predicted in BMT WBM (2011} on private, community
and natural assets is very difficult to quantify. Although there is very low formal analytical value in considering
the present value of assets that are under coastal hazard threat by firture estimated coastal erosion, such a
summary does provide some context as to the nature and extent of the hazards in relation to assets.

Table 2.3 provides a simple summary of informal estimates of the present value of private and community
assets that are within hazard zones. Note that the response category for all private property subject to
coastal hazards is Category A which is defined by OEH as “coastal protection works are considered
technically feasible and cost-effective - funding is being sought for implementation”
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Table 2.3 Estimated value of private and community assets at risk from coastal hazards
Estimated Estimated total
. . average current cirrrent value
Private and communily assels Number o (2012 5)
(2012 5)
Risk Category 1 - Current Hazard Area, i.e. seaward of the inmediate hazard line
Al types 0 | 0 0
Risk Category 2 - 2050 Hazard Area, i.e. seaward of Best Estimate Hazard Line for 2050
Hotel 1 17,000,000 17,000,000
Apartments (luxury) - 1 block 14 600,000 8,400,000
Apartments (standard) — 1 block 12 350,000 4,200,000
Dwellings (fronting Pacific Parade) 30 1,500,000 45,000,000
Lennox Surf Life Saving Club 1 2,000,000 2,000,000
Approximately 25% of Lake - - 4,000,000
Ainsworth Sport & Recreation Facility
Pacific Parade roadway, footpath, - - 940,000
guttering, signage and associated
infrastructure
Sewer Services - - 400,000
Water supply services - - 260,000
Electrical services - - 1,000,000
Telecommunications services - - TBC
Risk Category 2 total 83,200,00
Risk Category 3 - 2100 Hazard Area, i.e. seaward of Best Estimate Hazard Line for 2100
Dwiellings (fronting Pacific Parade) 7 1,500,000 10,500,000
Dwellings 27 800,000 21,600,000
Additional 25% of Lake Ainsworth - - 6,000,000
Sport & Rec Facility (comprising
more buildings)
Cliff Murray Lane roadway, guttering, - - 800,000
signage and associated infrastructure
Risk Category 3 total 38,900,000
OVERALL TOTAL $122,100,000
Motes
Walues adopted from Geall MK 2008)
Average property values provided by Lois Buckett Real Estate, Lennox Head
= Caravan Park business value of $55 million (not including land value) provided by Ballina Shire Council
It hes been assumed that even though the hezard line may only cut across a portion of & property, for the purposes of this
study it has been assumed that the buildings would be affected and they are thus included
= Pacific Parade, sewer and water supply values provided by Ballina Shire Counzil (pers cormm,, 12/06/07)
Electrical Senvices value provided by Country Ereragy (pers comm,, TH0GO7)
Telstra was unable to provide avalue estimate of telecommunications infrastructure on Pecific Parade
The current deprecieted value of the land and infrastructure of the Lake Ainsworth Sport and Recreation Gentre is
extimated to be appraximately $16 million
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Table 2.4 provides a simple summary of estimates of the present value of natural assets and public open
space that are within hazard zones. In addition to the overly simplified approach of assessing the effects of
future impacts on present values, the valuation of the ‘services’ to the community provided by natural assets
(generally measured in $/hafyear) is also subject intense debate. Nevertheless, the values are presented to
provide some context as to the nature and extent of the ‘value’ of natural assets that are exposed to coastal
hazard. The derivation of the valuation rates used in Table 2.4 is discussed briefly in Section 4.5.6.2 of
GeoLINK (2007).

Table 24  Estimated values of natural and public open space assets under threat

Valuation rate = Area lost 2050 Value Area lost 2100 Value

(2012 $/halyr) (ha) (2012 $fyr) {(ha) (2072 Syr)
Coastal heath 19,920 76 1,514,000 159 3,170,000
Urban parkland 19,920 2 40,000 2 40,000
Beach 7,500 2 15,000 2 15,000
Lake Ainsworth 39,100 0 0 319 1,250,000

TOTAL VALUE 1,570,000 82,348 117,494

;Irlei;:aisdumedlhat whole freshwater systemn and its asscoiated 'value” would be lost shouldthe lake be significantly and permanenthy

2.3 Future Coastline Uses and Conflicts

The quality of the ‘coastal’ experience in most instances is dependent on the quality of the environment.
Quality of the environment in this context refers to both adequate ecological functioning and sufficient social
capacity, i.e. a healthy ecosystem that meets the needs of all users.

The Ballina LGA’s population is expected to increase from its current level of around 43,000 to 60,000 by
2026 (a growth rate of approximately 2% per annum). Much of this growth will reflect the current broad
demographic pattern of two-thirds of the LGA’s population living in the coastal zone.

In addition to local population growth, the LGA is becoming increasingly accessible to the large population
centres of the Gold Coast and Brishane as a result of highway upgrades. And increased levels of air travel
mean that more visitors are arriving from more distant centres. While no estimates of expected tourism
growth are presented in key documents, the growth is expected to be significant and will undoubtedly
increase pressure on recreational resources.

The expected coastal hazards outlined in this section and in Section 3 indicate that coastal recession, and
associated processes such as increased storminess, will lead to changes in the coastal environment that are
likely to be adverse for recreation resources, however, the scale and precise nature of those changes is not
clear.

Careful management through this CZMP and the Coastal Reserves Plan of Management will be necessary to
offset and/or manage increasing pressure on the shire’s coastal recreational resources resulting from these
combined social and envirenmental changes.
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Recommended Management Actions

3.1 Introduction

As discussed in Section 2.1, this CZMP focuses on the three main coastal hazards identified in WBM (2003)
and BMT WBM (2011):

= Beach erosion, due to offshore movement of sand from the sub-aerial beach during storms or an extreme
orirregular event;

= Shoreline recession due to sediment budget deficits (i.e. more sand leaving a beach and its embayment
than entering it), and sea level rise; and

= Coastal inundation, due to large waves, resulting from extreme ocean storm events, overtopping dunes
or seawalls and inundating the land behind.

Shoreline recession generally occurs over the long termand has been observed on many beaches of the Far
Morth Coast as a dominant process in recent decades. Beach erosion is generally the result of a severe
storm event, or series of closely spaced events, that can occur at any time and is generally followed by a
period of accretion.

As aresult of the variation in the nature and timeframe of the erosion components, the management actions
to mitigate the threats associated with beach erosion will not necessarily mitigate the threats associated with
longshare sediment transport differentials and sea level rise. However, some possible management actions
to mitigate against long term erosion threats (e.g. seawalls and beach nourishment) are likely to be effective
to a large degree against beach erosion. Conversely, some possible management actions to mitigate against
beach erosion (e.g. temporary rock walls) may in fact exacerbate long term erosion threats if not implemented
appropriately, and this may necessitate their removal following the abatement of the stormthreat.

Cost-effective management of coastal erosion requires a set of complementary short-term (emergency) and
long-term management actions to coordinate preparedness, mitigation and recovery in order to maintain
coastline amenity.

= Section 3.2 outlines the Emergency Action Subplan for Coastal Erosion (EAS) which guides Council's
response to immediate coastal erosion emergency events in which beach erosion threatens the safety of
people or destroys or damages any property (refer glossary). The EAS is separate from this CZMP.

= Sections 3.3 to 3.7 present long term management actions to mitigate against coastal erosion due to
longshore sediment transport differentials and sea level rise, which can also have beach erosion imposed
on top of them.

3.2 Coastal Erosion Emergency Events

Coastal erosion emergency events are most likely to arise when severe storm conditions (cyclones or low
pressure systems) generating strong onshore winds and large waves, coincide with high spring tides. Coastal
erosion emergency events may also occur under relatively benign conditions where, due to the significant
lowering of a beach profile as resulting from natural processes, waves are able to scour the back beach
erosion escarpment resulting in landward recession of the escarpment. Coastal erosion and or inundation
may exacerbate risk to development, infrastructure, and/or persons.

To manage these risks Council has prepared an Emergency Action Subplan for Coastal Erosion (EAS) thatis
separate but related to this CZMP. The EAS details actions to be carried out by Ballina Shire Council
(Council), in response to a coastal erosion emergency event.

A coastal erosion emergency event is defined as a situation in which:
= beach erosion is imminent, is occurring, or has occurred; and
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= this beach erosion endangers, or threatens to endanger, the safety or health of people or destroys or
damages, or threatens to destroy or damage, any property and which requires a significant and
coordinated response.

In addition to erosion, inundation of land and property due to wave overtopping dunes due to large swell
conditions and/or diminished dune profiles may also be secondary effect of a coastal erosion emergency.

The purpose of the EAS is to outline Council's intended actions before, during and after a coastal erosion
emergency. The emergency may or may not have triggered Ballina Shire Council's Disaster Management
Plan {DISPLAN) or the State Storm Plan 2007.

Mote that the term “coastal erosion emergency event” in the context of the EAS is limited to hazards
associated with beach erosion, and does not include events such as Tsunamis or maritime emergencies.

Once implemented, the long-term coastal hazards management actions outlined in this CZMP will reduce the
threat of beach erosion and coastal inundation hazards in the Lennox Head village area. However, even
once all these works are in place, emergency management of public risk, coastal infrastructure, and beach
access points will be an ongoeing responsibility of council.

3.3 North and Central Seven Mile Beach
3.3.1 Background and Objectives

This beach unit extends north from the northern extent of the Lake Ainsworth Sport and Recreation Centre to
the shire boundary with Byron Shire. Within the assessed 2100 planning period, there is no development
under coastal hazard threat throughout this beach unit.

The broad management objective adopted for this beach unitis to allow coastal processes to proceed under
monitoring. Coastal erosion is expected to take the form of a gradual landward movement of the beach and
dune system without a substantial change to the nature or extent of these environments, but resulting in a net
loss of the coastal heath. Long term recession distances are shown in Table 2.1, and estimated losses of
coastal heath are shown in Table 2.2.

3.32 Management Plan

Due to the current absence of any development under coastal hazard threat, no physical management
actions are recommended in this CZMP. However, under Management Action M2 in Table 4.2, itis
recommended that photogrammetric analysis is undertaken every six years to quantify the short and longer
term beach changes taking place. This would provide an extension of the database of photogrammetry
presently available providing accurate data and re-assessment of existing hazard estimates for consideration
of any future action. Photogrammetric analysis of aerial photography should be undertaken on selected
profile locations based on the profiles analysed previously for the hazard definition study (refer lllustration
34).

Dedicated horse and 4WD access points were recently installed on this beach unit. Although the hazard
zones presented in BMT WBM (2011) do not extend as far north as these access points, it is likely that they
would be exposed to beach erosion (due to storms or an extreme or irregular event) and shoreline recession
(due to sediment budget deficits and sea level rise). Management of these beach access points is included
under Management Action DM2 in Table 4.3.

3.3.3  Precinct Plan (Precinct 1) Management Actions

Anumber of the actions presented in Precinct Plan — Precinet 1 will aid in stabilising the fore-dunes north and
Central Seven Mile Beach which will mitigate against coastal hazards and support public access, including:

o Coastal Zone Management Plan for the Ballina Shire coastline V2 30
> BMT WBM 0766654

Ballina Shire Council Ordinary Meeting Attachments
28/02/13 Page 110



11.4 Coastal Zone Management Plan for the Ballina Shire Coastline.DOC

= Management Objective 1.2 - Management of horses
o (Now complete) Relocate horse beach access to end of Camp Drewe Road in conjunction with
establishment of new vehicle access track. Rehabilitate eroded track through dune and stabilise for
horse access.
o Prohibit horses from dune and hind-dune by means of Code of Conduct and public promotion of
restrictions.

= Management Objective 1.3 — Vehicle beach access
o (Now complete) Re-locate vehicle beach access point to north of Lake Ainsworth Sports and
Recreation Centre.
o (Now complete) Close and repair existing vehicle access track at Lake Ainsworth
o (Now complete) Close illegal tracks between the beach and the hind-dune track. Leave northern
most track open for emergency access.

= Management Objective 1.6 — Dune stabilisation
o Encourage the community to provide input into the development of future management strategies for
coastal hazard reduction.
o Ballina Shire Council continues and increases the level of support to Landcare groups and
individuals engaged in native vegetation and habitat management.

= Management Objective 1.7 — Vegetation management
o Prepare a Vegetation Management Plan for Seven Mile Beach
o Prioritise actions in Vegetation Management Plans for Precinct 1
o Support Community involvement in native vegetation management
o  Employ bush regenerator to assist community and work in areas not being managed by the
community
o  Continue Bitou Bush aerial spray program and associated management
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3.4 Lennox Head - North of Byron Street
34.1 Background and Objectives

This beach unit extends north from the northern end of the rock revetment seawall near the corner of Byron
Street and Pacific Parade to the northern extent of the Lake Ainsworth Sport and Recreation Centre.

Anburied seawall currently extends along much of this beach unit, however because details of its design and
condition are unknown, any possible mitigating effect has not been included in the coastal hazard estimated
discussed here, in WBM (2003) or in BMT WBM (2011).

As shown in lllustration 2.1 and lllustration 2.2, BMT WBM (2011) estimates that there is currently no
development under immediate coastal hazard threat in this beach unit. However, in the absence of any
management intervention, assets on and fronting Pacific Parade are likely to be subject to coastal hazard by
2050. Similarly, assets as far landward as Stewart Street are expected to be subject to coastal hazards by
2100. Itis important to note that the foundations of assets landward of these lines would be affected by a
zone of reduced bearing capacity which would extend some metres landward of the top of the scarp. The
actual extent of this zone is dependent on local conditions and the foundations affected and would require a
professional assessment on a site by site basis.

The broad management objective adopted for this beach unit is to protect development landward of the beach
rather than remove development and allow erosion to proceed, i.e. protect rather than retreat. Underthe
requirements of the CP Act the method of protection implemented under this CZMP must provide for a beach
and dune system for recreational and environmental amenity, and to provide a buffer or ‘store’ of sand to
accommodate beach erosion and shoreline recession.

BMT WBM (2011) notes that recent data show the general trend of shoreline recession in this beach unit to
have reversed, at least temporarily, between 2003 and 2010. However, the present understanding of the
long-term processes and behaviour of this beach system requires that the projected shoreline recession
erosion hazard must be considered a probability for coastal management planning purposes. The uncerainty
inherent in the present projections of future shoreline behaviour requires that costly protective nourishment
and seawall construction works be undertaken only as and where required, as determined by ongoing beach
and dune system monitoring.

With regard to coastal inundation (due to large waves overtopping dunes or seawalls), WBM (2003) estimates
that Pacific Parade may be exposed to this hazard in the immediate term but this is unlikely to be significant.
Although it does not consider coastal inundation directly, BMT WBM (2011) estimates the immediate hazard
line to be seaward of that presented in WBM (2003) thus the threat of coastal inundation is assumed to be
further reduced and not considered further.
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342 Management Plan - Introduction

In response to Council’s decision to protect rather than relocate assets, GeoLINK (2008) identified that the
most effective strategy for this beach unit is the Beach Nourishment with Seawall option.

The primary recommended protection measure is beach nourishment to offset the long-term shoreline
recession trend, provide a buffer against beach erosion, and maintain the environmental and recreational
values of the beach. However, a seawall as a secondary landward ‘last line of defence’ along this beach unit
is also recommended because:

= The coast may be subject to particularly severe erosion condttions that were not foreseen when
preparing coastal erosion hazard estimates;

= The timely provision of sand for beach nourishment cannot be guaranteed; and
The assets under potential coastal hazard threat, including Lake Ainsworth, are of significant value.

Apreliminary concept design of the beach nourishment works has been determined on the basis that the
long-term trend of shoreline recession will continue, and its rate is likely to increase in future due to sea level
rise. However, the possibility that the shoreline recession rate may stabilise and/or recover naturally is
provided for by a strategy that includes ongoing monitoring and trigger points’ to indicate the need for major
remedial works (see Section 3.4.4.1).

The alignment of the proposed seawall should be as landward as possible to maximise the space available
for the beach and dune system. The alignment of the existing buried seawall may be suitable, however
substantial repair andfor reconstruction along some parts will almost certainly be necessary for it to withstand
severe wave attack. In order to determine its alignment, and the extent and detail of repair and reconstruction
measures, an investigation by a qualified and experienced coastal engineer of the existing buried seawall is
recommended (Management Action 2014i2).

Full implementation of all works required to protect against potential future long term recession of the whole
beach unit is not required immediately. Thus the management plan for this beach unit comprises two main
steps, investigations and monitoring followed by staged implementation of on-ground works.

Step 1 relates to investigations and monitoring and includes:

= (Section 3.4.3.1) Investigate feasibility for a long term sand supply for beach nourishment as a
contingency measure to cater for the probability that the historical shoreline recession will continue into
the future, exacerbated by sea level rise.

=  (Section 3.4.3.2) Establish a comprehensive program of beach and dune monitoring integrating various
monitoring methods to identify site specific beach processes, short and long-term trends, and trigger
points for initiating detailed monitoring and protective works.

= (Section 3.4.3.3) Conduct coastal engineering assessment of the structural capacity of the existing
buried seawall between Byron Street and the Lennox Head Alstonville Surf Lifesaving Club (SLSC) and
the Lake Ainsworth Sports and Recreation Centre (LASRC). This investigation will identify requirements
for upgrading their construction to a standard that will provide protection coastal hazards as a ‘last line of
defence’.

Step 2 relates to on-ground works of beach nourishment and seawall upgrade/construction as informed by
results of Step 1and is described in Section 3.4.4.

Section 3.4.5 outlines the statutory planning framewaork that underpins the management plan for this beach
unit and Sections 3.4.6 to 3.4.8 outline recommended regulations and actions for beach and dune
management in order to support the management plan.
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34.3  Management Plan - Investigations and Monitoring

3.4.3.1  Step 1.1- Offshore Sand Source Investigation

Confirmation of suitable sources of offshore sand, and the associated design and approval of a program for
extraction and placement of that sand, is likely to be a complex and lengthy exercise. Sand nourishment is
the primary means by which assets will be protected under this CZMP.

Therefore Management Action 20131 recommends that these investigations are started immediately,
followed by design and planning (Management Action2015/1), and approvals (Management Action ST1) to
ensure that works can commence when the trigger point is reached (see Section 3.4.4.1). Having the
investigation, design, planning and approvals in place is also necessary for any seawall works to commence
under this CZMP (see Section 3.4.4).

Key considerations with regard to sourcing nourishment sand from offshore include the following:

= the sand should be from outside the active beach system so that it provides a net gain rather than a
redistribution within the system;

= the sand should be of suitable quality {(grain size and colour) to ideally match the existing beach sand;

= sufficient quantities of sand should be available;

= the sand should be able to be obtained and placed without significantly adverse envirenmental impacts;

= government policies and regulatory requirements must allow for the operation (which they currently do
not); and

= gbtaining and placing the sand should be practical and economically viable.

Thus, any offshore sand source for beach nourishment must lie outside the zone of active beach sand
movements. Thatis, it must be beyond the regions of:

= The active beach sand system including the beach, dunes, river and estuary inlets and sand supply from
either longshore or offshore, and

= The normal cross-shore transfers of sand to and from deep water offshore from the beach, which oceur
during storm erosion events and subsequent beach recovery.

Any sand taken from within those areas would represent extraction from the beach system and beach sand
supply that presently exists and would represent no net gain in the beach sand quantity.

Itis known for example that the exchange of sand induced by storm erosion at the Gold Coast occurs out to
water depths in excess of 15-16m. Recent research involving analysis of long term survey data (Patterson,
2007) shows that natural onshore supply of sand can occur from depths as great as 18-20m along the
northern Gold Coast under a prevailing wave climate that is equivalent to that at Lennox Head. Thus, the
required offshore sand source must be located at water depths greater than at least 20m to be confident of
achieving the required net benefit. From a practical and economic perspective, dredging sand from sources
at depths of 30-40m is feasible. Hence, the investigation should target seabed areas at depths between 20m
and 40m.

Discussion of the most likely option for sourcing offshore sand for beach nourishment is included in Section
A4.8 of GeoLINK (2008) some of which is reproduced below for completeness.

There are extensive known deposits of marine sand, directly compatible with the beach sand, on the inner
continental shelf immediately offshore from the Ballina coastline. These constitute a potentially valuable
resource for beach nourishment purposes. The deposits are readily accessible by modem dredging
technologies and can be exploited economically and with less environmental impact than onshore extractive
industries (Roy, 2001).

Specifically, a massive Inner Shelf Sand Body {(ISSB) has been identified offshore from the Ballina to Cape
Byron coastline, as illustrated in llustration 3.3 (Gordon et al, 1978; Roy & Stephens, 1980; Roy, 2001;
Schiuter, 1982, Colwell, 1982). The northemn extent of this ISSB is commonly referred to as the Cape Byron
Sand Lobe. However, it is substantially more extensive than is often recognised and its southern parts offer a
potentially ideal source of nourishment sand for Ballina and Lennox Head. This sand has been derived from
reworking of previously deposited coastal and marine sediments during repeated changes in sea level
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associated with glacial and inter-glacial periods, the upper part forming the ISSB being of relatively recent
Holocene age (i.e. since the lastice age).

Seismic information indicates the recent Holocene sand has a thickness of around 15-20 m across the 20-
50 mwater depth range. Sourcing the upper layers of this would be feasible, subject to detailed investigation
to confirm sand suitability and acceptability of environmental impacts.
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lllustration 3.3  Extent & Sand Types of Byron Sand Lobe (from Colwell 1982)

Mourishment has been undertaken successfully on the Gold Coast and in many other locations globally. At
the Gold Coast, approximately 3.8 million cubic metres of sand was dredged from depths greater than 18 m
below Mean Sea Level (MSL) and placed on the beach and in the nearshore zone (Murray, Robinson and
Soward, 1993). Patterson Britton (2008) indicates a suitable depth limit for the Byron lobe of 17 m.

However, following proposals in the early 19805 and early 1990s for commercial sand extraction from
offshore areas which did not proceed, the NSW Government adopted a contrary position with respect to sand
extraction from the marine environment. Offshore sand extraction has not been an activity approved to date
in NSW either for commercial purposes or for beach replenishment.

While much of the 1ISSB is within the gazetted boundaries of the Cape Byron Marine Park, there are also
areas located to the south and outside the park which could be considered as a potential source of
nourishment sand.

Any consideration of offshore sand extraction is expected to be subject to a determination on its own merit.
However, such approval of a proposal to obtain offshore sand for beach nourishment cannot be assumed.
Sand extraction is a desighated development requiring the mandatory preparation of an EIS under NSW
legislation. Such an EIS would need to be backed by significant scientific and engineering studies. As such,
the potential use of offshore sand reserves for beach nourishment would be subject to further investigation
and approval, which would require substantial time and investment.

The NSW Government currently maintains a position prohibiting extraction of off-shore sands based partly on
concerns regarding over-commercialisation of this important natural resource. Clearly nourishment of public
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beaches is not a commercial exercise although the market value of private property will certainly benefit if
beach erosion and shoreline recession begin to have a more negative effect on values as they might be
expected to do.

3432  Step 1.2- Monitoring Program

Acclear picture of the changing nature of the beach is critical for timely and cost-effective management,
primarily by means of identification of the trigger point for implementation of protective works. There are
various menitoring methods available for Council to determine both short and long-term trends of shoreline
recession rates; current condition of the beach and dune; and whether trigger points have been reached to
initiate detailed monitoring or protective works. These include:

=  Photogrammetric analysis (minimum basis of monitoring programy};
Land-based surveys;

Low cost beach monitoring;

Bathymetric surveys; and

Coastal conditions monitoring system.

Photogrammetric analysis

The recommended monitering program is based on a minimum of en-going photogrammetric analysis of the
aerial orthophotos provided by the NSW Government, which may be complemented by the other monitoring
methods, as described below. The analysis should be continued on the profile locations based on the profiles
analysed previously (refer lllustration 3.4) which underpin the findings of WBM (2003) and BMT WBM
(2011). These profiles also cover the beach unit Lennox Head, south of Byron Street, which is discussedin
more detail in Section 3.5.

The NSW Office of Environment and Heritage provides suitable aerial photography approximately every three
years and analysis of these images is recommended to be undertaken at the same frequency for this beach
until a sufficiently clear trend has been established. BMT WBM (2011) shows that a recent short-term trend
of accretion overlays the long-term trend of recession; however this reversal is expected to be temporary.

Ideally the photogrammetric analyses should be complemented with land-based surveys as described below.

For cost-effectiveness, flexibility may be allowed on the timing of the aerial photography to suit opportunistic
photography that may be available from time to time and/or to fit with other activities of the aerial photograph
contractor. Othenwise, special-order photography may be needed. The NSW Government photogrammetry
facilities would be capable of undertaking the analysis. Should analysis costs be a substantial limiting factor,
the photography should be obtained and archived for analysis at a later time when funding is available.

Results of the photogrammetric analyses should be compiled and reviewed every six years, or following a
major storm, or as determined necessary from visual inspections (refer Management Action M10), in
conjunction with results of land-based surveys discussed below if available. The review should:

= Describe the current condition of the beach and dune in relation to assets and projected coastal hazards;

= Quantify recent changes and provide revised short-term and long-term trends;

=  Consider recommendations with respect to trigger points for protective works as outlined in Section
3.44.1; and

= Monitor the performance of beach nourishment works that may be implemented in future.
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lllustration 3.4 Proposed Land-based Surveys and Photogrammetry Sections - Lennox Head

Land-based surveys
Itis recommended that photogrammetric analyses are complemented with land-based surveys to provide

greater spatial definition, especially atlocations where assets may be under immediate coastal hazard threat
as discussed below.

The surveys should extend across the beach and dune from the low water line to at least as far landward as

the 50 year hazard line in undeveloped areas. This will, at the selected locations, enable quantification of:

= Changes in the quantity of sand in the upper beach/dune system;

= The volume of sediment loss associated with storms or an extreme or irregular event;

= Progressive longer term changes in the shoreline position and any long term trend of erosion or
accretion.

The recommended locations of surveys are shown in lllustration 3.4. It is possible that historical survey
information, collected in conjunction with bathymetric surveys discussed below, is available. If this is the case
the location of land based surveys should include consideration of historical surveys to simply the
establishment of trends based on consistent survey profiles across the dune and beach.

Extensive land-based surveys may not be possible or cost-effective depending on the resources available for
monitoring. Thus it is recommended that surveys are conducted in locations where the top of the erosion
scarp is less than 35 m from the line of assets to be protected. The recommended distribution of land-based
surveys when this condition is triggered is shown in llustration 3.4. Ideally, the recommended frequency of
surveys would be:

= |mmediately following major erosion events;
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= Six monthly over the following five years; and
=  Annually after the first five years.

BMT WBM (2011) shows that the 1999 erosion scarp is within 30 m of the Pacific Parade roadway which
suggests that survey locations 5, 6 and 7 shown in lllustration 3.4 should be surveyed as soon as possible
(Management Action M4).

Land-based survey information, if collected, should be included in the summary and compilation of monitoring
results discussed under photogrammetric analysis above (Management Action M10).

Low Cost Beach Monitoring

Itis feasible to undertake simple but effective beach monitoring without significant expense. This may involve

input from Council staff, surf club members or volunteer residents, with minimal technical knowledge or

expertise. Typically, it could include:

= Volunteer daily observations of waves, currents and sand transport at (say) the SLSC. This would entail a
trained observer using established observation techniques to record reasonably accurate results
(Patterson, 1983; Patterson & Blair, 1983).

= Regular (say monthly) survey of selected beach cross-sections using simple techniques. This best
involves the installation of a graduated reference pole levelled to Australian Height Datum (AHD) at the
site. This would allow a trained observer to record level versus distance measurements based on line of
sight to the horizon.

= Visual inspections of the rock seawall following each substantial storm erosion event to monitor the
integrity/stability of the rock wall.

= Recording of storm intensity data including barometric pressure, sea level, wind speed and direction, and
wave height and direction, and correlation of this data with the extent and nature of beach erosion. This
would assist in consideration of trigger points and increasing the accuracy of forecasting erosion from
storm events.

Such observation procedures have proven to be reasonably accurate and an invaluable data resource in
other locations. They are described in more detail in Appendix B. The cost of such a program is likely to be
less than $10,000 per year.

Bathymetric Surveys
While a northerly longitudinal movement of sand is the dominant long-term process affecting sediment

budgets on Ballina beaches, there is also considerable cross-shore movement at times, which can have a
much greater effect on beach conditions over the short-term.

Itis understood that bathymetric surveys off the Ballina coastline have been conducted on a number of
occasions over the last century or so and most recently in 2011, however the survey records have not been
reviewed to inform this CZMP. A review of bathymetric survey records and an assessment of their usefulness
are recommended under Management Action M5.

Integration of this historical bathymetric data and the results of photogrammetric analysis rmay improve
understanding of cross-shore movement of sand and how it relates to beach and dune condition and improve
the accuracy of coastline modelling and erosion prediction. If this is the case, then contemporary bathymetric
surveys would contribute, with other data, to improving the level of certainty around the likelihood and extent
of beach recovery, particularly following beach erosion. This may enable more strategic allocation of
resources.

The location and frequency of bathymetric surveys will be dependent on a number of factors, including:

= The findings of the existing data review - if existing bathymetric data are suitable, collecting new data in
a way that allows for integration with existing data may allow better analysis of historical trends and
relationships;

=  Funding - compared to photogrammetric analysis and land-based surveys, bathymetric surveys are likely
to be expensive with lower cost-benefit in terms of trend analysis and hazard estimation;
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= Opportunistic availability - establishment costs may be avoided if the survey vessel and/or equipment is
available locally for some other purpose; and

= Integration with other monitoring - to obtain a good ‘snapshot’ of beach condition bathymetric surveys
ideally should oceur at a similar time to the land-based surveys and/or photogrammetric analyses.

Bathymetric survey information, if collected, should be included in the summary and compilation of menitoring
results discussed under photogrammetric analysis above (refer Management Action M10).

Coastal Conditions Monitoring System

Coastal Conditions Menitoring System (‘CoastalCOMS’) is an automated real-time observation and data
management service for coastal monitoring. Developed by Coastalwatch Pty Ltd, the systemuses video
recordings, raw data from climatic and other physical processes, and processed information derived from raw
data to monitor and/or predict a range of beach conditions.

In relation to coastal hazard management, the system can measure shoreline position by geo-referencing the
position of the water with respect to a fixed video camera. Calibrated using existing beach survey information
this system can provide real-time menitoring of the volume of sand on a particular beach, informing decisions
on the level of coastal hazard threats and management responses.

A camera managed by Coastalwatch Pty Ltd is currently in place on the Lennox Alstonville Surf Life Saving
Club. The video feed from this camera may be suitable for determining the level of coastal erosion hazard at
Seven Mile Beach using image interpretation software provided and managed by Coastalwatch Pty Ltd.

3433  Step 1.3- Assessment of Existing Buried Seawall

The existing seawall buried under the dune east of Pacific Parade was built between 1977 and 1980. Asits
structural design, construction and present condition are unknown Management Action 201442 requires that
it be assessed with respect to current best practice design standards by a suitably qualified and experienced
coastal engineer.

This assessment would need to provide recommendations to either upgrade or reconstruct the existing
structure to an adequate standard, including as a minimum

= Anadequate height of structure to prevent excessive wave overtopping when exposed but allow for
adequate coverage for vegetation establishment and recreational amenity when buried by the dune;

= Aflexible rubble mound structure that may adapt its shape without structural failure and allowing practical
repair andfor maintenance in the event of damage during extreme wave attack;

=  Atoe foundation embedded soundly in the upper beach such that it will not be significantly undermined
during severe wave attack;

= Abacking filter layer {or layers) of either fine rock (gravel) andfor geotextile fabric over the sand, grading
up to the larger armour rock in such way that neither the sand nor the finer rock may be lost through the
structure during wave attack;

= Two layers of armour rock of adequate size placed randomly with void spaces to minimise wave uprush
and act to absorb the wave energy;

=  Asuitable design for the northern end to protect against adverse ‘end effects’ and/or out-flanking by
erosion behind the last section of rocks, most effectively involving a landward return of the alignment; and

= Rehabilitation of the land behind the seawall as required for stability, access and control.

Aconceptual design section is shown in llustration 3.6. Use should be made of any rock in the existing
seawall as much as feasible, particularly where it is well bedded into the beach to act as a toe foundation,
thus minimising the cost of rock supply.
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Atthe northern end of the seawall, a landward ‘retum’ to the seawall is required to tie it into the dune, as
shown conceptually in lustration 3.6. It should be noted that the final detail of the end design will need to
be adapted to the dune topography at the time and the return extended sufficiently far landward to avoid
outflanking by wave erosion.
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lllustration 3.6  Conceptual Seawall End Configuration

This seawall investigation is recommended for the first year of the CZMP implementation under Management
Action 201442, 1t will most probably include excavation and assessment of the seawall at a number of
randomly selected locations spread along its length to obtain a reliable representation of its present alignment
and status. The outcome should be a detailed status report, together with design drawings and cost
estimates for the required upgrade works.

3.44  Management Plan - Protective Works

Section 55C of the CP Act requires that this CZMP ... jorotects] and [preserves] beach environments and
beach amenity...” and ensures “...continuing and undiminished public access to beaches...”.

As discussed above, beach erosion and shoreline recession are expected to occur in this beach unit over the
long term. Under these processes the beach and dune are expected move landward unless the processes
are reversed by beach nourishment or stopped by a terminal seawall. If a seawall is used without beach
nourishment the landward movement of the beach and dune will manifest in a lowering and narrowing of the
beach ‘against the seawall, impacting on environmental and recreational amenity which would be contrary to
the CP Act.

Therefore, under this CZMP, works on upgrading or reconstructing the existing buried seawall, or installation
of a new seawall, cannot commence without a beach nourishment program in place for this beach unit.
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3.4.41  Beach Nourshment Trigger Point

While long term processes may result in gradual depletion and recession of the beach profile, the potential for
beach erosionis expected to define the extent of coastal hazard threat at any particular time. Beach erosion
is primarily volume based and the landward extent of the erosion dependent on the beach profile at the time
of the event that results in the beach erosion.

BMT WBM (2011) identified the sediment loss associated with beach erosion as being 200 mm above MSL.
This estimate of volumetric loss is based on the beach being in a relatively accreted state. The loss may be
less than this if the beach is already depleted, although depleted conditions clearly do not reduce coastal
hazard threat.

Therefore, in principle, the trigger for implementation of beach nourishment is reached when the volume of
sand available in the beach profile seaward of the ‘line of protection’ is less than 200 m*m. Identification of
when this trigger point is reached requires:

= determination of the ‘line of protection’, landward of which property orinfrastructure is to be protected and
along which a seawall would ultimately be constructed;

= quantification of the sand that is available seaward of that line and above the limiting design storm profile
(see below); and

= assessmentof the trends (see below) in the volume of sand available above the limiting design storm
profile.

Determination of the ‘Line of Protection’
This is closely related to the alignment of the proposed seawall and is discussed in Section 0.

Quantification of Storm Profile

For calculation purposes, it is recommended that a simplified design storm profile be adopted as definedin
WBM (2003). This includes the following parameters:

An erasion scarp slope of 1in 1.5 which allows for some slumping following the storm event.

= The toe of the erosion scarp at RL 2.3 mAHD as observed regionally.

= Aneroded beach slope of 1in 20 from the toe of the scarp (RL 2.3 mAHD) down to mean sea level (RL
0.0 mAHD) as a representative average.

This simplified design storm profile is shown in lllustration 3.7. In positioning the profile for the limiting
position, the top of the erosion scarp should be located at the point at which protection is required and the
seawall is to be constructed. The volume of sand in the dune and beach above this storm profile down to
mean sea level (RL 0.0 mAHD) can then be calculated.

The trigger for construction of the seawall will be when this beach profile volume reduces to the assessed
design beach erosion volume or less, nominally 200 mm above MSL for the beach in a relatively accreted
state (that is, following a period of relatively calm conditions and natural rebuilding).

Further discussion is provided below relating to the trigger for the detailed assessment of the beach profile
volume.
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llustration 3.7 Conceptual Storm Profile

Assessment of Trends

The beach profile, i.e. the sand available above the storm profile, will vary in response to prevailing
conditions. Assessment of long term trends of available sand, on which shorter term fluctuations may be
superimposed, will be necessary to contextualise the significance of the beach profile volume when it is close
to 200 m¥m above the storm profile. This limit as the trigger for beach nourishment will be reached through
depletion and recession of the beach as a result of gradual long term processes; however establishment of
any ultimate threat of damage to assets is likely to be a result of beach erosion.

Following storm activity the remaining beach profile volume may be less than the design trigger value of 200
m7m above AHD. However, this may not trigger the need for beach nourishment if the long-term rate of
shoreline recession is low or even temporary accretion is evident (as exhibited between the preparation of
WBM (2003) and BMT WBM (2011)). On the other hand, beach nourishment would be triggered if the longer
term frends indicate that the specified design volume above the limiting storm profile will not return sufficiently
inthe short to medium term.

Therefore, it is recommended that specific coastal engineering advice be sought to assess both the capacity
of the existing seawall (as outlined in Section 3.4.3.3), and trends in beach profile volume (as outlined in
Section 3.4.3.2), to determine the consequent threat to property and resultant need for beach nourishment.

3.4.4.2  Beach Nourshment Design Considerations

To nourish depleted nearshore areas as well as the upper beach, provision should be made for the placed
sand to extend across the full beach profile as shown in lllustration 3.8. Ifthe sand is placed only on the
upper visible portion of the beach, redistribution will quickly occur to establish an equilibrium profile, giving the
impression that the sand is ‘lost’ and the project is a failure. In such a case, the sand is, in fact, not ‘lost’ but
remains in the active system providing an overall net gain commensurate with the quantity remaining after
cross-shore distribution.
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lllustration 3.8  Typical Beach Nourishment Profile

A detailed design of the nourishment scheme would be required to optimise the quantity of initial nourishment
and the re-nourishment frequency/quantity. In addition to the beach profile at the time of nourishment, design
considerations would include

= available funding and cost-sharing arrangements with neighbouring Councils;
= the operating cost and availability of a dredging barge;

= therequirements of other beach nourishment projects (beach nourishment will undoubtedly occur as part
of a coordinated program servicing other local government areas); and

environmental issues.

The beach profile at the time of nourishment and, particularly, the results of the monitoring and identification
of trigger points for action will guide nourishment volumes and locations. However, for planning purposes and
on the basis of presently available information and assuming a fully depleted beach, it is considered that an
initial quantity of about 600,000 n?* will be necessary. The required nourishment volume per lineal metre of
beach is expected to vary from 500 m¥m seaward of Byron Street to 250 m*m seaward of the Lake Ainsworth
Sport and Recreation Centre (LASRC). This would provide sufficient sand to accommodate the short term
storm volume per lineal metre demand of 200 m°/m above the storm profile. Subsequent re-nourishment
would be expected to be required every 20-30 years (depending on storm frequency and intensity, erosion
trends and sea level rise) with a volume of approximately 400,000 i, or sufficient to accommodate the beach
erosion loss of around 200 m7m above the storm profile.

The sand would be placed predominantly on the upper beach and near shore zone out to about the normal
position of the offshore bar. 1deally the quantity of sand should be sufficient to allow a dune of about RL 6.0
mAHD to be formed and the general beach to widen by about 20 mto 35 m. Both alongshore and across-
shore dispersal under the prevailing waves and currents will integrate nourished sand into the normal active
system. The beach will be expected to adopt its natural dynamic shape, subject to normal erosion and
accretion cycles associated with storm erosion and subsequent beach recovery.

While beach nourishment may affect the ecological values of the beach and nearshore areas, the
nourishment sand would be placed in the active zone. Here the natural environment is one of substantial
fluctuations and disturbances to which the ecological communities adapt. As such, while there may be some
short term ecological impacts, in the longer term the environment will adapt and recolonise to behave as a
natural beach system.
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3.4.43  Seawall Trigger Point and Design Considerations

The beach nourishment program described in Sections 3.4.4.1 and 3.4.4.2, subject to detailed design, would
be adequate to prevent damage to assets from coastal hazards. However, a seawall as a secondary
landward ‘last line of defence’ along this beach unit is also recommended because:

= The coast may be subject to particularly severe erosion conditions, or a series of beach erosion events,
that result in a volumetric loss exceeding the current estimate of 200 m*m described in Section 3.4.4.1;

= The timely provision of sand for beach nourishment cannot be guaranteed; and

= The assets under potential coastal hazard threat, including Lake Ainsworth, are of significant value.

Section 3.4.3.3 provides a basic outline of the concept design requirements of the seawall. The alignment of
the seawall will follow the ‘line of protection’ landward of which property or infrastructure is to be protected. It
is recommended that the seawall is aligned as far landward as possible to maximise the potential to retain a
sandy beach seaward of the wall. Specific considerations in this regard are as follows:

= For the area between Byron Street and the Surf Lifesaving Club, itis recommended that the seawall be
as close to Pacific Parade as possible while balancing the future amenity provided by the beach with that
provided by the grassed public open space between the beach and the roadway. The key considerations
relating to the alignment include the following:

o Investigations may show that the existing buried seawall already offers substantial protection, in
which case there would be significant economic savings associated with following its alignment.

o The further seaward the alignment of the seawall, the sooner beach amenity can be expected to be
reduced due to the estimated shoreline recession occurring “against’ the seawall. These reductions
in beach amenity will be in the form of a gradual increasing frequency with which public access along
and general use of the beach will be restricted due to combinations of low sand supply and tide
levels. Such effects already occur on occasions as a result of the seawall south of Byron Street.

o The further landward the alignment of the seawall, the less grassed public open space will ultimately
remain once shoreline recession has occurred up to the seawall.

o ltis likely that the unique amenity provided by the beach will be valued more highly by the
community than the amenity provided by the grassed public open space, thus indicating an
alignment as close to Pacific Parade as possible is preferred.

= Given that relocating the Surf Lifesaving Club building is not likely to be viable and that it does not
protrude substantially further seaward of the general alignment of Pacific Parade, the wall alignment
could extend seaward of this structure.

= Between the Surf Lifesaving Club and the Lake Ainsworth Sport and Recreation Centre, the primary
protection requirements are preventing a breakthrough to Lake Ainsworth and maintaining access
between those centres. Accordingly, the seawall could be located further landward here; however
consideration of increased interaction of seawater with the freshwater ecosystem of the lake will need to
be considered.

= Atthe Lake Ainsworth Sport and Recreation Centre, the seawall works will need to be integrated with the
existing upgraded seawall in front of the centre constructed in 1997.

All investigations, planning, designs and approvals for beach nourishment must be in place before works on
upgrading or reconstructing the existing buried seawall, or installation of a new seawall, can commence under
this CZMP.

It can be seen from llustration 2.1 that the immediate hazard line is landward of the assumed alignment of
the existing buried seawall, but is seaward of Pacific Parade along the length of the roadway. Thus, BMT
WBM (2011) estimates that the existing buried seawall will be exposed in the next major beach erosion event,
but no major assets are under immediate coastal hazard threat. (The Lennox Head Alstonville SLSC and the
southern end of Pacific Parade are possible exceptions to this and are discussed briefly below.)

Therefore, once a beach nourishment program is in place, it is recommended that seawall works cormmence

following a beach erosion event that exposes the existing seawall, based on the following reasons.

= Significant excavation of the existing dune profile would be required to implement seawall works, whether
these works comprise repair, reconstruction andfor relocation of the existing buried seawall, installation of
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a new seawall, or some combination. The process of beach erosion will do much of the excavation that
is necessary for the seawall works.

= North of Foster Street the immediate hazard line is approximately 20 m seaward of the Pacific Parade
roadway indicating it is currently extremely unlikely that major assets will be damaged by beach erosion,
even if more than 200 n#/m of sand is lost in the beach erosion event. Thus, under the estimates put
forward in BMT WBM (2011), there is currently very little risk in waiting for the beach erosion event to
occur.

= The natural capacity of the dune will be severely reduced during the works period as a result of the
excavation, whether it is done by beach erosion or mechanically. While a storm resulting in significant
beach erosion can occur at any time, the historical record shows that such events tend to be isolated.
Hence it is less likely that a beach erosion event will occur shortly after one has just occurred.

Wave climate data shows that mean peak wave period and mean significant wave height are lowest in spring
and summer for the Byron Bay region (Shand et al, 2010). Therefore seawall works ideally would be carried

out during this time of year, although a suitable beach erosion event should be the primary determining factor
for the timing of seawall works.

The approach of waiting for beach erosion to occur before commencing seawall works may expose the
southern end of Pacific Parade roadway and the Lennox Head Alstonville SLSC to coastal hazard threat.
lllustration 2.1 shows that the immediate hazard line is seaward but very close to the Pacific Parade
roadway between Byron Street and Foster Street, and particularly close south of Lennox Street. Considering
the effect of the zone of reduced bearing capacity Pacific Parade may currently be underimmediate coastal
hazard threat between Byron Street and Lennox Street. If more than 200 mé/m of sand is lost due to beach
erosion this threat may extend north of Lennox Street. For the same reasons, the SLSC may be under
coastal hazard threat also as shown in lllustration 2.2. These risks can be managed by one of two ways:
= Establish a beach nourishment program and conduct short stretches of seawall works between Byron
Street and Lennox Street, or as far north as Foster Street, and seaward of the SLSC, without waiting for
a beach erosion event, or
= Conduct seawall works outside of this CZMP as either:
o ‘Foreshore management activities” permitted under State Environmental Planning Policy
(Infrastructure) 2007 (refer Section 3.4.5); or
o ‘Emergency coastal protection works”which are strictly defined under Part 4C of the CP Act. The
nature and duration of such works is strictly limited and would require Seven Mile Beach to be
included in the schedule of authorised locations for such works to be placed which it currently is not.

There is no act or regulation that specifically prohibits the construction of a seawall in the absence of a beach
nourishment program, however, such works could not occur under this CZMP as defined under the CP Act.

34.5  Statutory planning requirements for protective works

Clause 128 of State Environmental Planning Policy (Infrastructure) 2007 defines ‘waterway or foreshore
management activities’ to include:

coastal management and beach nourishiment, inchuding erosion control, dune or foreshore
stabifisation works, headland management, weed management, revegetation activities and
foreshore access ways.

The beach nourishment proposals are clearly included in this definition, and the seawall works are effectively
foreshore stabifisation works and so also constitute waterway or foreshore management activities.

Clause 129 of the Infrastructure SEPP provides that

Development for the purpose of waterway or foreshore management activities may be
catried otit by or on behalf of a publfic authority without consent on any land.

The protective works, therefore, will not require development consent. They are, however, considered to be
an activity, pursuant to the provisions of Part 5 of the Environmental Planning and Assessiment Act, 1979.
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Section 111 of the Act requires that an authority proposing to undertake an activity must examine and take
into accotint to the fullest extent possibie all matters affecting or fkely to affect the environment by reason of
that activity. This is normally undertaken by the preparation of a Review of Environmental Factors (REF).

However, if the activity is likely to significantly affect the environment (including critical habitat) or threatened
species, populations or ecological communities, or their habitats, an Environmental Impact Statement (EI'5)
would need to be prepared and considered (note: the Act specifies public exhibition requirements for an EIS).

Pursuant to Section 38 of the Coastal Protection Act 1979, a public authority shall not, without the
concurrence of the Minister:

(a) carry out any development in the coastal zone, or

{b) grant any right or consent to a person:
i, lo use oroccupy any part of the coastal zone, or
il.  to camyout any development in the coastal zone,

if, in the opinion of the Minister, as advised from time to time by the Minister to the public
authonlty, the development or the use or occupation may, in any way:

= beinconsistent with the principles of ecologically sustainable developiment, or

= adversely affect the behaviour or be adversely affected by the behaviour of the sea or an
arm of the sea or any bay, infet, lagoon, lake, body of water, river, stream or watercourse, or

adversely affect any beach or dune o the bed, bank, shoreline, foreshore, margin or flood
plain of the sea or an amm of the sea or any bay, inlet lagoon, lake, body of water, river,
stream or watercourse.

Under the Coastal Protection Regulation (2004), a person (including a public authority) must not, without the
concurrence of the Minister, carry out development on any part of the coastal zone that is below the high tide
mark, excluding estuaries, lakes or artificial harbours. Beach nourishment works are very likely to be
considered development below the high tide mark.

Council will need to liaise with the State Government to determine whether the Minister's concurrence will be
required in this case.

The beach nourishment works are likely to have some impact on marine vegetation requiring approval
pursuant to Clause 204A of the Fisheries Management Act 1994.

The beach nourishment works will be within the Cape Byron Marine Park. Pursuant to clauses 19 and 20 of
the Marine Parks Act 1997, the determining authorities will need to consider the objects of the act, the objects
and permissible uses relevant to the park zoning in which the propesed work will take place (i.e. Habitat
Protection Zone), and any marine park closures.

There is no act or regulation that specifically prohibits the construction of a seawall in the absence of a beach
nourishment program, however, such works could not occur under this CZMP as defined under the CP Act.

3486 Beachand Dune Regulation and Management

3.4.6.1  Regulation of Beach Management

Apart from the need for restoration of the beach and upgrade of the seawall as provided for in this CZMP,
coastline management practices undertaken and/or regulated by Council along the developed parts of the
beach should include the following:

= No sand is to be removed and the dune vegetation protected to prevent wind erosion along the beach
and dune system;

= For any new buildings constructed on the dune beyond the set-back, consideration should be given to
excavating sand from those developments and returning it to the beach system, with building fill being
imported as needed from outside the beach/dune system;
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= In the event of future erosion back to the seawall, regular visual inspection and maintenance of the rock
seawall should be undertaken as needed to ensure safety and structural stability;

= Public access to the beach should be limited to controlled public paths andfor stairs at suitably spaced
locations to ensure convenient and safe access to and from the beach;

3.4.6.2  Regulation of Activities In Undeveloped Dune Areas

Itis recommended that Council develops guidelines to regulate works and activities within the potential
erosion hazard zones. This may invelve integration with relevant regional and state planning provisions. The
dune system should be managed in accordance with the methods and procedures recommended by OEH.
Such management may include planting and protection of native dune vegetation, clearing of weed species
and provision of contrelled access across the dunes.

General regulations to protect the natural dune system where alternative provisions do not apply could
include:

= Mo structures may be erected or interference caused within the immediate erosion hazard zone, beach or
nearshore areas. Such structures and interference includes buildings, roads, car parking areas, facilities,
services, seawalls or other equivalent works;

= No sand is to be removed from the beach system (onshore and offshore) — this does not relate to sand
for beach nourishment which by definition is sourced from outside the beach system;

= Mo sand is to be removed and the dune vegetation is to be protected to prevent wind erosion along the
dune system; and

= No future subdivision of land that would provide additional building lots wholly or partially seaward of the
2100 hazard line will be permitted unless it can be shown that buildings provided for in the subdivision
will be located wholly landward the 2100 hazard line.

3.4.6.3  Dune Rehabilitation and Management

Rehabilitation and management of dunes to maximise their natural protective functions as a physical barrier
and a source of sand during periods of erosion, is generally a cost-effective and ecologically sensitive means
of mitigating against coastal hazards. Best-practice rehabilitation and management methods are set out in
the NSV Coastal Dune Management Manual (DLWC, 2001).

Native foredune vegetation, generally comprising grasses and vines, is fundamental to dune health by binding
sand that is in already place or trapping aeolian sand following an erosion event. This effect can also be
mimicked by the installation of dune fencing. Therefore dunes can be managed in various ways including:

Conduct active regeneration (planting) in accordance with guidelines and vegetation management plans;
Install dune fencing in accordance with NSW Coastal Dune Managerment Manual (DLWC, 2001);
Remove invasive species and weeds;

Manage pedestrian access in high traffic areas by installing signage, fencing and designated pathways;
and

= Work with stakeholders to restrict 4WD access to key locations and conduct compliance and
enforcement activity to limit inappropriate access and damage due to iresponsible 4WD behaviour.

Council and numerous dedicated volunteer groups are already active in Ballina implementing such initiatives,
and in many cases have been instrumental in maintaining the health of dunes. It is recommended that
Council maintains this program as outlined in Table 4.3.

BMT WBM (2011) notes that the dune system of this beach unit is currently in an acceptable condition,
particularly as the foredune has developed recently in the absence of severe erosion. However, there has
been some localised beach erosion in recent times and degradation of native dune plants and reduced dune
level have occurred as a result of inadequate control of pedestrian access. Consequently, the existing
foredune needs to be managed in certain locations and those degraded and poorly vegetated areas
rehabilitated and managed to facilitate natural dune processes. Management Action DM1 in Table 4.3
outlines the broad elements of dune management actions, noting a focus on this beach unit.

o Coastal Zone Management Plan for the Ballina Shire coastline V2 53
> BMT WBM 0766654

Ballina Shire Council Ordinary Meeting Attachments
28/02/13 Page 129



11.4 Coastal Zone Management Plan for the Ballina Shire Coastline.DOC

Conceptual guidelines for management of the dune system are illustrated in lllustration 3.9. This shows the
use of control fencing in highly trafficked areas to protect the natural system by. Nlustration 3.9 also
indicates the desired nature and location of control fencing, vegetation development and surface mulching
needed both as part of any nourishment works and following major erosion events.
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llustration 3.9  Conceptual Dune Management Guidelines

34.7  Stormwater drains

In addition to the broad scale protection of property and beach/dune maintenance considered above, concern
over stormwater drains discharging across Seven Mile Beach has been raised by members of the Community
Reference Group. The drains discharge from points landward of the toe of the frontal dune and in the vicinity
of the discharge point they tend to draw the toe of the dune landward of its natural alignment. This reduces
the width of the frontal dune, and therefore its protective capacity in extreme storm events. Inthis regard the
two northern-most drains in this beach unit (as shown in lllustration 3.2) are of particular concemn.
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Management Objective 2.1 of Precinct Plan 2 (refer Section 3.4.9) proposed the following actions:

= To prevent dune erosion, extend the stormwater pipes to the natural dune line and install two stage
gates at the following discharge points along Seven Mile Beach as shown on the locality plans.
o Lennox Street
o Williams Street
o Ross Street
o Foster Street

Investigation of the potential to extend the discharge point of these drains approximately 8-10m seaward of
the current alignment of the toe of the dune is recommended. With the observed erosion trend, the toe of the
dune is expected to move landward over time, therefore the pipe extension should, if possible, be modular to
enable the location of the discharge pointto be adjusted. This will also allow the outletto be moved in
response to any altered beach profiles resulting from beach nourishment should this be implemented in the
future.

34.8  Development Control Plan

Chapter 17 of the Ballina Combined Development Control Plan, Coastal Hazard Protection, Lennox Head
(Interim Measures) is the key planning document that relates specifically to mitigating risk from coastal
erosion hazard in this beach unit, Lennox Head - north of Byron Street.

Itis recommended that Council draft a new Chapter for the Ballina Combined Development Control Plan, to
update and replace:

= Chapter 3 - Coastal Hazard Protection; and
= Chapter 17 - Coastal Hazard Protection, Lennox Head {Interim Measures).

The new Chapter would ideally have the following structure:
= Introduction

- Aims, identification of land to which the chapter will apply, relevant definitions;
= Background to Coastal Hazards

- Brief synopsis of the findings and recommendations of this CZMP, outlining Council's preferred
approach to protect existing land by way of a terminal seawall and associated beach nourishment.

= Development Controls
o  Given Council's protection approach, there would be controls established:

- seaward of the immediate hazard line (or seaward of the proposed seawall); and
- landward of that line.

o  The chapter should indicate that Council will generally not support any new buildings or structures
seaward of the immediate hazard line, other than public buildings / structures that might be
necessary by their nature to be located within this zone (e.g. surf lifesaving observation structures,
access structures, protective works, etc.).

o Such development may be considered provided that any structures are easily removable or
sacrificial and do not require any extension to service mains. In all cases, a Coastal Management
Risk report, prepared by a suitably qualified professional, should be submitted with the application.

o Controls on development landward of the immediate hazard line (or seawall) should be drafted to
address the risk of inundation associated with overtopping of the seawall. Controls relating to footing
/ structural design and habitable floor levels are recommended.

o Fordevelopment located landward of the 2050 hazard line and seaward of the 2100 hazard line,
applications for new development (or for significant renovations, alterations or additions to existing
development) should be designed in accordance with the findings of a Coastal Risk Management
Report, prepared by a suitably qualified professional.
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= Information to be provided with applications
o This section should clarify the scale and nature of information to be submitted with applications for
development on land to which the Chapter applies. As indicated above, a Coastal Risk Management
Report should be submitted with all applications. The level of detail to be provided with such a report
should be established in this section, based on the level of risk presented by the development and its
location.

34.9  Precinet Plan - Precinct 2

Anumber of the actions presented in Precinct Plan - Precinet 2 will serve to mitigate coastal hazard threats
and support public access in this beach unit. Many of these relate closely to the points outlined in Section
3.4.6.3. They include:
= Management Objective 1.10 — Surf Life Saving Requirements [in Precinct Plan - Precinct 1]
o Consider future options for the Lennox Head - Alstonville SLSC site re expansion or relocation [note
that the SLSC is under coastal hazard threat and relocation may be necessary in future]
= Management Objective 2.1 - Stormwater management
o  Extend storm water pipes to the natural dune line and install two stage gates at discharge points
along Seven Mile Beach as per locality plans to prevent dune erosion.
- Lennox Street
- Williams Street
- Ross Street
- Foster Street
= Management Objective 2.3 - Pedestrian beach access (erosion control of dunes)
- Re grass dune systemin front of Lennox Head Hotel in stages, upgrading fencing.
o Educate Pacific Parade residents to the value of short-term erosion control through native
vegetation. Seminars, signage, printed material.
= Management Objective 2.7 - Vegetation management and environmental rehabilitation
o Prepare and implement Vegetation Management/Landscape Plans for:
- The dune system along Pacific Parade
o Prioritise actions in vegetation management plans and encourage community to focus their activities
on priorities
= Management Objective 2.8 - Vegetation management and environmental rehabilitation
o  BSC provides additional support to Care groups to protect and enhance native vegetation e.g.:
- Develop Best Management Practices
- Pro-active in helping groups increase membership through media releases & assisting with
organising field days and events.
o  Promote sensitivity of dunes and impact caused by misuse via the local media, educational material
and explanatory signage.
= Management Objective 2.10 — Erosion coastal hazard education
o Encourage the community to provide input into future Coastal Hazard Plans for
Precinct 2.
= Management Objective 2.11 — Beach erosion
o Erectand maintain barriers to protect the fore-dune at the Boat Channel.
o Stabilise pedestrian beach access points at the Boat Channel.

3.5 Lennox Head - South of Byron Street
351 Background and Objectives

This beach unit extends from the northern end of the rock revetment seawall near the intersection of Byron
Street and Ballina Street to the southem end of Seven Mile Beach, as shown in lllustration 3.2. It receives
considerable protection from wave action by the extensive natural nearshore reef structure of cobbles
overlying indurated sand.

o Coastal Zone Management Plan for the Ballina Shire coastline V2 56
> BMT WBM 0766654

Ballina Shire Council Ordinary Meeting Attachments
28/02/13 Page 132



11.4 Coastal Zone Management Plan for the Ballina Shire Coastline.DOC

In response to historical erosion at Lennox Head south of Byron Street, the Lennox Head Beach Management
Plan was implemented in 1993. It included the construction of rock revetment seawalls at the northem and
southern ends of the beach unit with a constructed levee linking the seawalls, as well as various recreational
amenity improvements and planning controls.

The seawall and levee works were implemented prior to recent amendments to the Coastal Protection Act
1979 which require such works to be accompanied by actions that attempt to retain a beach seaward of the
works where possible, i.e. beach nourishment. As a result, the current situation is such that when the beach
profile is depleted of sand, public access along the beach in front of the northern seawall is not maintained at
certain times depending on the tide and the actual level of sand depletion. In the absence of beach
nourishment such access restrictions are likely to become more frequent and last for longer periods as
discussed in Section 3.4.2.

This beach unit is subject to potentially severe wave attack during major storm events with large waves
accompanying abnormally high storm tide levels. It is likely that, in the absence of beach nourishment,
erosion will occur up to the seawalls and levee resulting in loss of the beach in front of these structures.

The broad management objective adopted for this beach unit is to protect development landward of the beach
rather than remove development and allow erosion to proceed, i.e. protect rather than retreat. |deally, the
method of protection should provide for a natural beach and dune system that will act as a buffer to
accommodate erosion seaward of the development during storm events and will be available for recreational
and environmental purposes.

352 Management Plan

The existing seawall and levee, if appropriately monitored and maintained, are considered adequate to
withstand a large coastal erosion event (or series of smaller events). Their structural adequacy will need to
be monitored during and following coastal erosion events. Thus, theoretically, there is currently no coastal
hazard threat to assets in this beach unit. However, the levee appears to have slumped in places from a
design height of 5.5 mAHD to around 4.8 mAHD, mainly near access points, prompting Management
Actions 201411 and 201512,

While no assets are expected to be under threat following implementation of management actions, the
shoreline recession that is estimated for this beach unit will occur “against” the existing seawalls and levee,
resulting in an on-going loss of beach amenity, as discussed in Section 3.4.2. Beach nourishment is to be
carried out as part of the recommended management actions north of Byron Street and should extended into
this beach unit to improve beach amenity and access in front of the seawalls and the constructed levee.

In response to Council’s decision to protect rather than relocate assets, GeoLINK (2008) identified that the
most effective strategy for this beach unit is the Beach Nourishment with Seawall option. That is, the primary
recommended protection measure is beach nourishment to offset the long-term shoreline recession trend and
thereby maintain the natural character of the beach and protect the assets landward of the beach. The
seawall (including the levee) is currently in place and provides for a ‘last line of defence’.

Beach nourishment in this beach unit may have adverse impacts on the ecological value of the nearshore
rocky reef that extends along much of its length. Although the nearshore environment is one of substantial
fluctuations and disturbances to which ecological communities adapt beach nourishment as recommended
would be an unnaturally extreme change. The impacts would need to be considered in the EIS associated
with any beach nourishment and may require the placement of less sand more frequently and/or the
acceptance of lower levels of hazard mitigation and beach amenity that accrue from beach nourishment.

There is particular concern among members of the Community Reference Group regarding a stormwater
drain discharging across the beach from a point that is landward of the toe of the frontal dune, as shownin
llustration 3.2. The effect of this discharge is to draw the toe of the dune landward of its natural alignment in
the vicinity of the discharge point reducing the width of the frontal dune, and therefore the local protective
capacity of the dune in the face of a large storm event.
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Discussion of the following management actions recommended for this beach unit is provided in Section 3.4:

= Various monitoring actions discussed in Section 3.4.3.2 and outlined in Table 4.2;

= Various dune management actions discussed in Section 3.4.6.3 and outlined in Table 4.3;

= Management Action 20141, Conduct coastal engineering investigation to determine condition and
adequacy of constructed levee to mitigate against hazards from design storm events and shoreline
recession.

= Management Action 201512, Upgrade constructed levee on basis of investigation under Management
Action 201411. Upgrade to include importation and stabilisation of additional sand to ensure that the
crest elevation of the constructed levee is returned to the design level of RL 5.5 mAHD along its full
length and maintained at that level.

= Management Actions 201513 and 2016/1. Investigate, re-design and install new storrmwater drains
discharging at the constructed levee. There may be an option to redirect the discharge at the base of the
nearby seawall (note that this is considered in Precinct Plant — Precinct 2, see Section 3.4.9);

= Management Actions ST3. Carry out beach nourishment in conjunction with nourishment of the beach
further north within ecological constraints associated with the adjacent reef areas to improve beach
amenity and access.

= Management Actions MT1 and MT2. Monitor and maintain the structural integrity of the existing
seawalls into the future;

= Management Actions MT3. Design and install boardwalk on existing seawall between Rayners Lane
and Byron Street if public foreshore access is constrained too frequently.

353  Statutory Planning and Regulation

Chapter 3 of the Ballina Combined Development Control Plan, Coastal Hazard Frotection, relates specifically
to mitigating risk from coastal erosion hazard in this beach unit, Lennox Head - south of Byron Street. The
material in this chapter is considered appropriate, however Section 3.4.8, recommends that it is combined
with Chapter 17 (which relates largely to Lennox Head — North of Byron Street).

The regulations outlined in Sections 3.4.6 and 3.4.6.2 should be applied to this beach unit.

354  Precinct Plan - Precinct 2

Anumber of the actions presented in Precinct Plan — Precinet 2 will serve to mitigate coastal hazard threats
and support public access in this beach unit. Precinct 2 includes two beach units considered under this
CZMP, Lennox Head — North of Byron Street and this one, Lennox Head — South of Byron Street. The
Precinct Plan actions relevant to this beach unit are outlined in Section 3.4.9.

3.6 Boulder Beach
3.6.1 Background and objectives

This beach unit extends between the cliffs at each end of Boulder Beach as shown in llustration 3.10. Note
that the aerial used for this illustration shows a large amount of sand accumulated on the beach - sand
coverage of the underlying cobble field varies considerably over time.

WBM (2003) indicates a recession trend for this beach unit as shown in Table 2.1. However, it is estimated
that the landward extent of beach erosion and shoreline recession will be limited by the cobbles that dominate
the embayment (WBM, 2003). Consequently beach erosion and shoreline recession are likely to manifest in
reduced coverage of the boulders both in terms of quantity of sand and frequency of coverage. If arise in
sea level of around 0.9 m is realised as advocated for use as a planning benchmark (DECCW, 2009) then it is
possible some low lying areas behind the beach, which include a wetland area, will be inundated on high
tides.

Despite the protection offered by the cobbles, there has been recent erosion in the southern comer of the
beach from wave attack during high tides and storm events. There is speculation that removal of boulders
some years previously may have contributed to exposure of the dune and subsequent erosion. The erosion
is threatening a section of a popular walking track as well as adjoining remnant vegetation. It is expected that
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the erosion will worsen in the short-term due to continued wave attack, and will be exacerbated in the
mediumt-to-long term by shoreline recession.

Loss of any part of the track is expected to encourage pedestrians to create informal walking tracks leading to
damage to surrounding remnant vegetation and leading to further erosion. In late 2011, Council began
investigating the upgrade of the walking track under another program related to community recreational
assets and recommendations from that investigation include rock revetment protection similar to that
recommended here.
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Source: Balling Shire Council  Date: December 2011
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362 ManagementPlan

There is no major development under coastal erosion threat in this beach unit (WBM, 2003). Consequently,
the broad management objective for this beach unit is to allow coastal processes to proceed under
monitoring, comprising photogrammetric monitoring of beach and foredune location and height as well as
visual inspections on a regular basis. Recommended works are limited to those necessary to protect a short
section of walking track as described below, and dune management works as required.

In relation to the threatened section of track, the Precinct Plan — Precinct 3 makes a number of
recommendations:

= Upgrade safety and stabilise the Boulder Beach to Iron Peg section of the foreshore track.

= Provide an alternative track from Iron Peg to Boulder Beach if the foreshore track becomes unsafe or
impassable.

= Undertake a study to investigate long term options for protecting the existing track and maintaining the
foreshore.

Due to the topography and vegetation around the threatened section of track, the only viable option for an
alternative alignment (as part of the second action listed above) is around 20 m landward of the threatened
section. This alignment is in close proximity to an area of littoral rainforest and Endangered Ecological
Community. Members of the Community Reference Group have expressed a desire to minimise exposure of
and access to this area, and do not support an alternative track landward of the current alignment.
Additionally, given that the users of the track generally have a desire to be close to the shore, itis likely that
uncontrolled access to and along the shoreline would still occur even with the provision of an alternative track
landward of the current alignment. This will result in damage to vegetation, safety risks, and greater potential
for erosion.

Therefore, it is strongly recommended that in front of the directly threatened section of track and the
threatened Casuarina tree, the track on its existing alignment is stabilised by means of a placed boulder wall
blending in with the natural surroundings. Behind the placed boulders a backing filter layer of smaller rock
and gravel grading up to the larger armour rock should be installed to reduce the loss of sand through the
structure during wave attack. Finally, a heavy duty geotextile fabric should be installed behind the smaller
rock/gravel layer.

The large boulders should be basalt with a nominal diameter of 0.75-1.0m. Angular basalt boulders can be
sourced from a number of nearby quarries, or opportunistically from major road works such as Pacific
Highway upgrades. However it may be preferable to source rounded basalt boulders from farm clearing
works to better match the shape of the existing boulders. The boulders should be placed against the erosion
scarp as shown in lllustration 3.11.

The concept design for the recommended protection works is shown in lllustration 3.11.

Plant necessary for the placement of rock, such as 4WD loaders and excavators, may be able to access the
works site from the seaward side if the boulder field seaward of itis covered sufficiently with sand. If the
boulder field is exposed, or partially exposed, a temporary track may be required to provide access as the
exposed boulder field will be damaging to and damaged by heavy plant.

Any temporary track should follow the existing pedestrian path south from the clearing until the stairs. Where
the stairs deviate inland, the temporary track should continue over the slight rise seaward of the stairs and
down a temporary ramp constructed from 200-300 mm cobbles at a slope of 1:3 (V:H). This ramp will lead
directly to the area where the boulders are to be placed.
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The works will need to be monitored monthly over six months following installation to ensure that settlement
has not destabilised the rocks and the 1:2 slope has been maintained. Following this initial period of
settlement, the works should be inspected on a quarterly basis, and following large storm events, to assess
general maintenance needs such as ensuring no boulders have become unstable and that sediment is not
being entrained from behind the boulders and leading to erosion of the path. This monitoring is included
under Management Action M9.

Construction activities associated with these works will prevent pedestrian access along the foreshore, with
no apparent means of providing alternative access other than a temporary pedestrian path landward of the
dunes. Forreasons mentioned above, such a path is not favoured by members of the Community Reference
Group, and therefore is not recommended. It is expected that pedestrian access will only be restricted for a
maximum of six hours each day across low tide for approximately one to two weeks. Adequate forewarning
of the inconvenience can be provided by means of temporary signage and public notices in the weeks leading
up to the works.

In addition to protection works described above, it is recommended that Boulder Beach is included in the
monitoring program that applies to the Ballina Pocket Beaches and South Ballina beaches, as described in
Section 3.7.

3.6.3  Statutory Planning and Regulation

By virtue of clause 128 of State Environmental Planning Policy (Infrastructure) 2007 the recommended works,
being ‘erosion control’ and / or ‘foreshore stabilisation works’, are defined as ‘waterway or foreshore
management activities’. By virtue of clause 129 of the SEPP, these activities can be carried out by, oron
behalf of a public authority on any land without the need for development consent.

However, environmental implications of the works must be considered in accordance with the requirements of
Part 5 of the Environmental Planning and Assessment Act, 1979, through the preparation of a Review of
Environmental Factors (REF). Ifthe REF concludes that the works are likely to have a significant impact on
the environment, an Environmental Impact Statement (EIS) would need to be prepared and publicly exhibited.
Such afinding is, however, very unlikely.

While approvals under the Coastal Protection Act 1979, the Crown Lands Act 1989, the Threatened Species
and Conservation Act 1995 and the Fisheries Management Act 1994 are not required for the recommended
works, it will be the responsibility of the proponent, Council, to notify the relevant departments of the works
and request advice on any measures that they may require.

The regulations outlined in Sections 3.4.6 and 3.4.6.2 should be applied to this beach unit.

3.64  Precinct Plan - Precinct 3

Actions relating to coastal erosion presented in Precinct Plan - Precinct 3 focus primarily onthe track. They
are outlined and discussed in Section 3.7.3.

3.7 Ballina Pocket Beaches and South Ballina beaches
3.7.1  Background and objectives

The Ballina pocket beaches comprise, from north to south, Boulder Beach which is considered separately in
Section 3.6), and then Sharpes, Angels, Shelly and Lighthouse beaches, as shown in lllustration 3.12. The
South Ballina beaches comprise, from north to south, South Ballina Beach, Beswicks Beach, Robins Beach
and Patches Beach, as shown in lllustration 3.13. The estimated recession distances for these beaches are
shown in Table 2.1.

As there is no major development under coastal erosion threat throughout all these beach units, and they
exhibit general stability and low recession distances (WBM, 2003), the primary coastline management
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objective is to allow coastal erosion to proceed under menitoring. In addition to the menitoring, localised dune
management works are also recommended (Section 3.7.2.1).

Sharpes Beach, Flat Rock and Angels Beach

Sharpes Beach and Angels Beach are separated by a tombolo that joins the rocky platform, known as Flat
Rock, to the mainland. The Coastline Hazard Definition Study highlighted that the alignments of Sharpes and
Angels beaches are governed by the presence of the tombolo. Should the tombolo become detached from
Flat Rock due to sea level rise or other influences, substantial erosion and realignment of both beaches is
expected. However, there is no development under direct threat of such an erosion scenario although
extensive areas of coastal heath will be lost. The nearest development, the Flat Rock Tent Park, is located
well inland and is not under any immediate threat.

Analysis of aerial photographs taken in 1945 and 1971 suggests sandmining affected Sharpes and Angels
beaches during that time (WBM, 2003). And recent shoreline evolution modelling and investigations
presented at the 2009 NSW Coastal Conference indicate that the training walls of the Richmond River, built
between 1890 and 1910, are likely to have reduced the supply of sand to the Sharpes and Angels beach units
(D. Patterson, 2009). This effect is thought to now be reducing.

Despite these impacts, the beaches appear to have been relatively stable since 1974, and, provided the
tombole remains attached, this stability is expected to continue into the future (WBM, 2003). The tombolo
does not appear to have been significantly affected by any sediment budget deficit which may have been
operating on this beach unit. However sea level rise induced shoreline recession, which is expected to
increase over the 2100 planning pericd, is likely to have some effect on the tombolo, but in the absence of
detailed modelling the nature and extent of this effect cannot be determined.

The two beaches are likely to exhibit shifts in the balance of sand between one end of the beach to the other
depending on prevailing wave direction as influenced by the Southemn Oscillation Index. This is known as
beach rotation and does not lead to a net loss of sand, but nor does it mitigate against coastal hazards in the
long term.

Similar to Boulder Beach, the northern half of Sharpes Beach is backed and underlain by cobbles. The
Sharpes Beach car parking area is immediately behind the northern end of the beach, and some rock
armouring has been placed seaward of the car parking area. The cobbles and rock armour are expected to
limit any coastal hazard threat to the car parking area. However, there is uncontrolled stormwater runoff and
pedestrian access from the car parking area, causing localised scour and instability of the rock armouring.
These issues are considered in the landscape plan that is proposed in Precinct Plan - Precinct 3 that covers
Sharpes Beach. The measures presented in the precinct plan, refer Section 3.7.3 are considered sufficient
to prevent coastal hazard threat.

In early 2012 Council put forward a development application for a major upgrade of the Sharpes Beach car
parking area, including the provision of surf lifesaving and toilet facilities. In order to protect the proposed
assets the application includes significant upgrade to the protective works, i.e. the rock armouring, currently in
place.
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Source: Balling Shire Council  Date: December 2011

Boulder

~— Refer lllustration 3.1¢

Sharpes
Beach

Flat Rock tombolo - cri zation fer monitoring
and dune management werks

Flat
Rock

3 program of photogrammetric
d in Section 2.4.3.2,

Hllustration 3.14 and Table 4.2.

{DM1 and DM2) On-going dune management and
program as outiined in Section 3.4.6

Shelley
Beach

Lighthcuse
Beach

e 10 Ballina Pocket Beaches - Management Actions

[EZELINK #s Coastal Zone Management Plan for the Ballina Shire Coastine  |l|lustration 3.12
i e nd i e BINTT WBM 0766637

. ..Nﬂ.f.‘t'>

Ballina Shire Council Ordinary Meeting Attachments
28/02/13 Page 141



11.4 Coastal Zone Management Plan for the Ballina Shire Coastline.DOC

Source: Ballina Shire Council Date: December 2011
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The southern half of Sharpes Beach and all of Angels Beach have extensive dune systems and large areas of
coastal heath landward of their beach alignments relative to other Ballina Pocket Beaches. Although there
are no cobbles to limit erosion, these natural sand reserves and undeveloped areas constitute a substantial
buffer to absorb coastal erosion and shoreline recession.

Shelly Beach
WBM (2003) indicates Shelly Beach is a relatively stable beach with some minor erosion of the main dune

occurring between 1947 and 1974, and more recently in the lower sections of the beach. Similar to Sharpes
and Angels beaches, Shelly Beach is thought to have been affected by the Richmond River training walls
based on modelling by D. Paterson as described above.

In May 2009 Shelly Beach experienced significant beach erosion with some minor localised damage to a
concrete path and erosion scarps reportedly up to 5 min height. Accretion of the beach following the erosion
was rapid and substantial.

Generally this beach is expected to remain stable into the future, with some beach rotation, and is likely to be
subject to sea level rise induced shoreline recession. It may be more vulnerable to beach erosion than other
pocket beaches.

Lighthouse Beach

Aerial photographs indicate Lighthouse Beach has steadily accreted since 1947, although the rate of
accretion appears to have decreased recently. This accretion is thought to be due to the northern training
wall of the Richmond River which defines the southem end of this beach. This beach is expected to remain
stable into the future, with some beach rotation, and is likely to be subject to sea level rise induced shoreline
recession.

South Ballina beaches

Accretion has been observed in the photogrammetric analysis of South Ballina Beach. This is thought to be
due to realignment of the beach following the installation of the training walls and/or rebuilding of the dunes
following previous wind drift losses, however WBM (2003) advocates a precautionary approach. This trend

gradates to a low rate of observed recession atthe southern end of Patches Beach (refer Table 2.1).

The coastline south of the Richmond River is primarily managed by:

= The Crown Lands Division of the NSW Department of Trade and Investment, Regional Infrastructure and
Services; and

= The National Parks Wildlife Service of the Office of Environment and Heritage within the NSW
Department of Premier and Cabinet.

However Ballina Shire Council has responsibility for 1.4 Ha parcel of land adjacent to the settlement of

Patches Beach. For this parcel, Council has prepared a vegetation management plan that addresses a

variety of issues including damage to dunes, weed infestation, erosion and predation by feral animals.

The Threatened Species (Pied Qystercatcher) Management Strategy (Department of Lands, 2007) aims to
facilitate cooperative land management to minimise the impact of human activities on the Pied Oystercatcher
within the area bounded by the Southern training wall of the Richmond River and the Black Rocks 4WD
access track, which is beyond the Ballina Shire boundary.

3.72  Management Plan

There is no major development under coastal erosion threat in this beach unit (WBM, 2003). Consequently
the broad management objective for these beach units is to allow coastal processes to proceed under
monitoring, comprising photogrammetric monitoring of beach and foredune location and height as well as
visual inspections a regular basis. Recommended works are limited to dune management works as required,
with a focus on the Flat Rock tombolo.

The photogrammetric monitoring program, Management Actions M2 and M3, would quantify the short and

longer term beach changes taking place as an extension of the database of photogrammetry used in WBM

(2003) providing accurate data for consideration of any future action. Photogrammetric analysis of aerial
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photography on selected profile locations based on the profiles analysed previously for WBM (2003) should
be undertaken as shown in lllustration 3.14 and llustration 3.15.

Because of the critical role of the Flat Rock tombolo in maintaining the current alignment of Sharpes and
Angels beaches, it is recommended that particular attention be paid to the status of the beach and dune in
this area as part of regular inspections (Management Action M9).

As aresult of the significant erosion experienced by Shelly Beach in May 2009, despite the beach’s rapid
recovery, it is recommended that particular attention be paid to the status of this beach and dune system also.
This may require an intensification of the photogrammetry sections proposed for Shelly Beach in lllustration
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lllustration 3.15 Proposed Photogrammetry Sections - South Ballina beaches

The NSW Department of Environment Climate Change and Water provides aerial photography approximately
every three years that is suitable for photogrammetric analysis. The professional services of the NSW state
photogrammetry facilities would be suitable to undertake the analysis. Itis expected that the
photogrammetric analysis every three years will cost approximately $20,000. Should analysis costs be a
substantial limiting factor, the photography should be obtained and archived for analysis at a later time when
funding is available.

3.7.2.1  Dune Management Works

Maintenance or augmentation of dunes to maximise their natural protective role, both as a physical barrier
and a source of sand during periods of erosion, is generally a cost-effective and ecologically sensitive means
of managing small to moderate localised coastal erosion threats.

Mative foredune vegetation, generally comprising grasses and vines, is fundamental to dune health by binding
sand that is in already place or trapping aeolian sand following an erosion event. This effect can also be
mimicked by the installation of dune fencing. Therefore dunes can be managed in various ways including:

= Conduct active regeneration (planting) in accordance with the NSW Coastal Dune Management Manual
(DLWC, 2001);

= |nstall dune fencing in accordance with DLWC (2001);

= Remove invasive species and weeds;

= Manage pedestrian access in high traffic areas by installing signage, fencing and designated pathways;
and

= Work with stakeholders to limit 4WD access to key locations and conduct compliance and enforcement
activity to limit inappropriate access and damage due to irresponsible 4WD behaviour.

Council and numerous dedicated volunteer groups are already active in Ballina implementing such works,
and in some cases have been instrumental in maintaining the health of dunes. It is recommended that
Council maintain this program by continuing to allocate modest funding and resources (around $10,000 per
site) for works in strategic locations, including
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Confirm the broad community benefit of allowing public 4WD access to the Flat Rock area and conduct
frequent 4¥WD compliance and enforcement schedules where required;

Maintain existing and expand sand capture and revegetation works at Flat Rock tombolo;

Conduct sand capture and revegetation works and manage pedestrian traffic around the northem car
parking area at Shelly Beach; and

Continue sand capture and revegetation works around Patches Beach

3.7.3  Precinct Plans for Precinets 2, 3,4 and 5

Anumber of the actions presented in the Precinct Plans for Precincts 2, 3, 4 and 5 will serve to address
coastal erosion issues in this beach unit, many of which relate closely to the points outlined in Section
3.7.2.1. They include:

Management Objective 3.3 - Off road vehicle beach access

o Restrict 4WD beach access at Sharpes Beach to emergency vehicles and professional fisherman.
Maintain signage advising of vehicle beach access regulations at each access point.

Promote regulations in local media and promotional material.

Upgrade policing of regulations by increased and coordinated ranger presence.

Install locked gate as part of Coastal Reserve Master Key system as required (if drivers disregard
regulations).

Management Objective 4.3 -Vehicle access

- Discourage off road vehicle access onto Sharpe's Beach and Angels Beach.

o Annual review off beach access regulations. Change regulations based on complaints and identified
impact of vehicles on recreation and natural amenity of beach.

o Ifusage impacts on beach Council revokes policy of permitting vehicles on Angels Beach between
sunset and sunrise.

Management Objective 4.9 - Vegetation management

o Impose heavy fines on any illegal clearing of native vegetation.

o BSCprovides additional resources to support community participation in native vegetation
management works (e.g. supply materials such as mulch, herbicide, and fencing). Be proactive in
providing training and assisting networking.

Management Objective 4.10 — Vegetation management

o Prioritise actions in the Angels Beach Vegetation Management Plan. Encourage community to
implement highest priority actions.

o Implement Angels Beach Vegetation Management Plan focusing on highest priorities

Management Objective 4.15 — Habitat protection through education
o Promote the envirenmental values of Precinct 4 by using the local media, publication and distribution
of brochures, placement of signage etc. Continue to use the area for public education.

Management Objective 5.3 - Environmental Management (Shelly Beach)
o Review, prioritise actions and implement the Shelly Beach Vegetation Management Plan
o  Support Care groups as per action 5.4.

Management Objective 5.4 - Environmental Management (Lighthouse Beach)
o Upgrade, prioritise actions and implement the Lighthouse Beach Vegetation Management Plan
o Support Care groups as per action 5.4.

o o o o
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Recommended Management Actions Summary

AN

This section comprises the following tables:

Table 4.1 outlines the potential funding sources that may be available to fund the recommended actions.

Each funding source is allocated a code that is used in Table 4.1, Table 4.3 and Table 4.4;

Table 4.1 outlines recommended actions for monitoring that are generally ongoing with varying

frequency. Each action is allocated a code for reference with Section 3;
Table 4.3 outlines recommended on-going works associated with foredune and beach access

management. These actions relate to all beach units with allocation determined on the basis of needs

and resource availability;

Table 4.4 outlines recommended long-term works broken down into financial years from 2012-13 to
2014-15, and then, as the timing of works becomes determined by trigger points (refer Section 3.4.4.1)
into short-term (5-15 years), medium-term (15-25 years) and long-term (25+ years). Each actionis
allocated a code for reference with Section 3 that comprises the recommended year of delivery with the

pricrity for that year (e.g. priority 4 in financial year 2013-14 has a code of 2013/4).

Beach unit abbreviations used in Table 4.1, Table 4.3 and Table 4.4.

SMB Central and North Seven Mile Beach = BB Boulder Beach
LHN Lennox Head, north of Byron Street = BPB Ballina Pocket Beaches
LHSLennox Head, south of Byron Street = SBB South Ballina Beaches

Agency abbreviations used in Table 4.1, Table 4.3 and Table 4.4.

BSC
QEH
DPI
DSTA
DsR
LGSA

Ballina Shire Council

Office of Environment and Heritage

Department of Primary Industries

NSW Department of Services, Technology and Administration (Public Works)
NSW Department of Sport and Recreation

Local Government and Shires Association

Cost estimate brackets used in Table 4.1, Table 4.3 and Table 4.4.

Gp

[ R SR LT\

Included in Council's current operational budget
< $20,000

$20,000 to $50,000

$50,000 to $100,000

$100,000 to $300,000

More than $300,000
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Tabled.1 Potential funding sources
Code Source Program Activifies Type
Federal Government
F1 Enwironment Australia via Natural Heritage Trust Dune management works (revegetation, strengthening, access management etc.) Grant
Northem Rivers CMA Major works may be funded f integrated with CMA Catchment Action Plan
State Govemment
51 Office of Enwironment and Coastal Management Program 50% subsidy to Local Government for investigation, design and implementation of management measures Grant
Heritage and works to reduce potential damage from coastal processes in existing developed areas and for the
conservation and/or improvement of beaches and public reserves. The priority for funding, however, is for the
preparation of Coastal Zone Management Plans.
52 Department of Lands Crown Land Administration/ Development and maintenance of the State’s public reserves Low interest
Management loan
83 Department of Planning Coastal Lands Protection Bring significant coastal lands (in terms of public access, scenic quality and/or ecological values) into public Grant
Scheme ownership and provide for their long term management and care.
54 Department of Commerce Natural Disaster Relief Program  Financial assistance for both emergency and restoration works of Council owned assets, other than those Grant
involving roads, bridges and Crown Lands.
Local Govemment
L1 Ballina Shire Council General rate revenue Works Rates
L2 Ballina Shire Council Council loan funds Works Council
L3 Ballina Shire Council Section 94 contributions Land acquisition and improvement of amenities Council
L4 Ballina Shire Council Lease income from reserves Works, land acquisition and improvement of amenities Council
L5 Ballina Shire Council Voluntary contributions Works, land acquisition and improvement of amenities Council
L6 Ballina Shire Council Commercial venture involving Works, land acquisition and improvement of amenities CounciV
coastal land commercial
L7 Ballina Shire Council Special rate for area benefiting ~ Works Rates
from works
L8 Ballina Shire Council Deferred payment scheme Works Loan funds

L9 Ballina Shire Council

Planning agreements

Works, land acquisition and improvement of amenities

Private, Council,

commercial

Private
P1 Private land owners

Private residents corporation

Works

Private

=
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Table 4.2 Recommended Coastal Zone Management Actions - Monitoring
Code Beach Recommended Coastal Zone Management Acions — Monitoring Responsihility Performance | Frequency/ timeframe Cost Funding
units (lead in hold) measire bracket {Tabie 41)
M1 LHN Conduct aerial orthophoto pass and photogrammetric analysis. (Note: next BSC, OEH Analysis Approximately every 3 years. 1 S1,L1, L2,
LHS aerial orthophoto passes cumently expectedin 2013, 2016 and 2019.) complete First analysis expectedin 2013 L4, L5, L6, L7,
L8 L9
M2 SMB Conduct aerial orthophoto pass and photogrammetric analysis. BSC, OEH Analysis Approximately every 6 years. 2 S1,L1, L2,
BB complete First analysis expected in 2016 L4 L5, L6, L7,
BPB (including 2013 photo) L8 L9
M3 SBB Conduct aerial orthophoto pass and photogrammetric analysis. BSC, OEH Analysis Approximately every 9 years 2 51,32 L1,
complete First analysis expected in 2019 L2, L4, L5, L6,
{including 2013 and 2016 photos) L7, L8 L9
M4 LHN Conduct land-based surveys at locations 5, 6 and 7 (refer lllustration 3.4) BSC Surveys Every six months for first 5 years,
complete then annually, beginning 2012-13

M5 All Review historical data set of land-based and bathymetric surveys and determine  BSC Survey 201213 1 S1, L1, L2
value of developing on-going survey program to build on existing data. monitoring L4, L5, L6, L7,
Based on results of existing data review develop survey program and modify program L8 L9
Management Actions M6 and M7 accordingly. developed

M6 LHN Conduct land-based surveys BSC, OEH Surveys Refer Section 3.4.3.2, ideally 1 {per S1, L1, L2,

LHS conducted after major storms, 6 monthly for ~ survey) L4, L5, L6 L7,
and recorded | first 5 years, then annually L8 L9

M7 LHN Conduct bathymetric surveys BSC, OEH Surveys Refer Section 3.4.3.2 TBC S1, L1, L2,

LHS conducted L4, L5, L6, L7,
and recorded L8 L9

M8 LHN Conduct low cost beach monitoring at SLSC (refer Appendix B) BSC, OEH Data provided | Weekly to monthly depending on 1 {peryear) L1, L2, L4, L5,

volunteer commitment / funding L6, L7 L8 L9

M9 All Conduct visual inspection and compile photographic record (from set locations) ~ BSC, OEH Data collated, | Annual and after major storms 1 {per L1, L2, L4, L5,
of beaches, seawalls (LHN and LHS), dunes, levees and boardwalk {LHS). documented inspection L6, L7 L8 L9
Concentrate on critical areas such as Lennox Head, Boulder Beach and Flat and reviewed and repoit)

Rock tombolo.

M10 All Analyse all monitoring data and prepare detailed report including a review of BSC, OEH Report After major storms, or every 6 2 {per L1, L2, L4, L5,
currency of existing hazard zones and the need, if any, to have hazards prepared years (first in 2016) report) L6, L7, L8 LY
recalculated.

Food Coastal Zone Management Plan for the Ballina Shire coastline V2 79

{2 BMT WM o760e5

Ballina Shire Council

28/02/13

Ordinary Meeting Attachments
Page 149



11.4 Coastal Zone Management Plan for the Ballina Shire Coastline.DOC

Table4.3 Recommended Coastal Zone Management Actions - Dune Management Works
Code  Beach Recommended Coastal Zone Management Action - On-going Works Responsibility (lead  Performance Costhracket  Funding
wnits in bold) meastre {Tabie 41)

DM1 All Continue program to manage foredunes in line with Precinct Plans including the following broad actions: BSC Program Op L1, L2, L4, L5,

= Conduct regular inspections (coordinated with Emergency Action Subplan) to confirm condition of continued L6 L7 18 L9
dunes.

= [nstall and maintain sand capture fencing to complement the natural capacity of foredune vegetation in
holding sand that is blown onto dunes, thereby increasing the sediment store and erosion mitigation
capacity of dunes.

*  Locate sand capture fencing based on regular inspection of condition of foredune and shift seaward if
sufficiently ‘full’ or relocate entirely if toe of fore-dune is considered to be adequately seaward; and

= Revegetate foredune where practicable to increase rates of natural sand capture and the
consolidating influence of root systems.

= Inspections and works should be focused on critical areas such as;
o Between Byron and Foster streets;
o Adjacent to stormwater outlets at Lennox Head village;
o Adjacent to beach access points; and
o Around the base of the Flat Rock tombolo.
DM2 All Continue program to manage beach access points in line with all Precinct Plans including the following BSC Program Op L1, L2, L4, L5,
broad actions: continued L6, L7 L8 L9
= Close informal beach access paths over dunes by fencing off, conducting revegetation and installing
signage noting the revegetation site and directing people to the nearest formal beach access point.

= Monitor beach access points to ensure that any lowering of the foredune or damage to foredune
vegetation associated with their installation and use does not occur to such an extent so as to
exacerbate coastal hazard threat

= Develop and implement a prioritised program of installing board-and-chain walkways and signage to
identify and formalise appropriate beach access points throughott all beaches under Council
management (i.e. north of the Richmond River)

= Following erosion events, remove sections of board-and-chain walkways that overhang scamps and/or
conduct localised beach scraping to maintain suitable grades onto the main body of the beach.
Reinstall necessary sections of walkways as the beach and foredune naturally accrete following the
erosion event.
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Tabled.4 Recommended Coastal Zone Management Actions - Protective Works and Associated Investigations
Year- Beach  Recommended Coastal Zone Management Action - Long-Term Works Responsibiliy  Performance measure Cost Funding (Table
priority  units flead in bold) brackef 41)
2013-2014 Financial Year
20131 LHN Investigate the feasibility of marine, estuarine and terrestrial sources of nourishment sand andthe | BSC Identification of suitable 3 L1, L2, L4, L5
LHS associated design of beach nourishment works. Investigation to include statutory planning and source. L6, L7, L8 L9
policy requirements, planning, comparing costs, and social and ernvironmental impacts at source Design of beach nourishment
and destination locations. works.
201312 BB Conduct survey and investigations, prepare designs and obtain approval for protective works to BSC Design complete 1 51,82, L1, L2,
prevent loss of walking track at the southern end of Boulder Beach. Approval obtained L4, L5, L6, L8
201313 Al Implement Precinct Plans BSC As per management actions  Various Various
in Precinct Plans
2014-15 Financial Year
20141 LHS Conduct coastal engineering investigation to determine condition and adequacy of the constructed | BSC Investigation complete and 3 51,82 L1, L2,
levee to mitigate against hazards from design storm events and shoreline recession. Investigation detemination made L4, L5 L6, L7,
to include survey of the levee to inform Management A ction 201512, for returning the levee to a L8, L9 P1
minimum design crest elevation of RL 5.5 mAHD.
20142 LHN Conduct coastal engineering investigation to determine alignment, condition and adequacy of BSC, OEH, Investigation complete and 3 51,82 L1, L2,
existing buried seawall between Byron Street and the SL3C and Lake Ainsworth Sport and DSTA detemination made L4, L5 L6, L7,
Recreation Centre. Investigation is to include survey of the dune to inform Management A ction L8, L9, P1
§T2 to ensure the dune has a minimum crest elevation of RL 6.0 mAHD.
20143 BB Install rock revetment, earth backfill and track works to prevent loss of walking track at southern BSC Works in place 3 S$1,82 L1, L2,
end of Boulder Beach. L4, L5 L6, L8
20144 A Implement Precinct Plans BSC As per management actions Various Various
in Precinct Plans
2015-16 Financial Year
201511 LHN Prepare design and EIS for beach nourishment on the basis of investigations initiated by BSC, OEH Design and EIS completed 4 S1,L1, L2 L4,
LHS Management A ction 2013/1. L5, L6, L7, L8
L9
201512  LHS Upgrade constructed levee on basis of investigation under Management Action 2014#1. BSC, DECCW Levee core upgraded as 3 S1, 82, L1, L2,
Upgrade to include importation and stabilisation of additional sand to ensure that the crest necessary L4, L5, L6, L7,
elevation of the constructed levee is returned to the design level of RL 5.5 mAHD along its full Crest elevation of levee is L8, L9, P1
length and maintained at that lewvel. RL 5.5 mAHD
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Year- Beach  Recommended Coastal Zone Management Action - Long-Term Works Responsibility  Performance measure Cost Funding (Table
prionity  units flead in bold) bracket 41)
201513 LHN Investigate potertial to redesign stormwater outlets to minimise adverse effects on foredune, in BSC Investigations complete 2 L1, L2 L4 L5
LHS particular those discharging near L6, L7, L8 L9
= Ross Street
= Wiliams Street
*  Lennox Street
*  Foster Street
= Rutherford Street
= The southemn end of the constructed levee at the southern end of Seven Mile Beach
201514 Al Implement Precinct Plans BSC As per management actions Various Various
in Precinct Plans
2016-17 Financial Year
20161 LHN Redesign and install new stormwater drains if investigation determines redesign is feasible. BSC Works in place 3-4 L1, L2, L4, L5,
LHS {Note: can be camied over to following years if investigation results in multiple and/or expensive L6, L8
redesigns.)
20162 Al Implement Precinct Plans BSC As per management actions Various Various
in Precinct Plans
Short-term (5-15 vears)
ST1 LHN Qbtain approvals for heach nourishment program. BSC Approval obtained 2 51, L1, L2, L4,
LHS L5, L6, L7, L8,
L9
812 LHN Following suitable beach erosion event, upgrade or reconstruct existing buried seawall, or installa | BSC, OEH, Seawall upgraded as 5 S1, 82, L1, L2,
new seawall between Byron Street and the SLSC and Lake Ainsworth Sport and Recreation DSTA, DSR necessary L4, L5 L6, L7,
Centre on the basis of investigations under Management Action 201442, Dune crest is RL 6.0 mAHD L8, L9 P1
Upgrade to include importation and stabilisation of additional sand to ensure that the crest
elevation of the dune above the existing buried seawall is at or above RL 6.0 mAHD.
ST3 LHN Implement beach nourishment program coordinated with seawall works. BSC, OEH Beach nourishment 5 Special state
LHS conducted and Federal
funding
Mid-term {15-25 years)
MT1 LHN Conduct detailed investigations to ensure continuing adequacy of protective measures. BSC, OEH Investigations complete 2
LHS
MT2 LHN Implement maintenance measures of dunes, seawalls and levee as required on basis of BSC, OEH Implemented as required 2-3 L1, L2, L4, L5,
LHS monitoring program L6, L7 L8 L9
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Year- Beach  Recommended Coastal Zone Management Action - Long-Term Works Responsibility  Performance measure Cost Funding (Table
prionity  units flead in bold) bracket 41)
MT3 LHS Design and install boardwalk on existing seawall between Rayners Lane and Byron Street if public | BSC Boardwalk installed 4 State and
foreshore access is constrained too frequently. Federal funding
L1, L2, L4, L5,
L6, L7, L8, L9
Long-term {25+ years)
LT LHN Conduct re-nourishment of beach as necessary (if possible) BSC Re-nourishment conducted in ~ Variable $1,82 L1, L2,
LHS a timely fashion L4, L5, L6, L7,
L8, L9
P1
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AL Project Team

The project team members included:

Charlie Hewitt
Environmental Engineer, GeoLINK

Craig Witt
Coastal Engineer, Senior Associate, BMT WBM

Rob van lersel
Senior Planner, Director, GeoLINK

Craig Zerk
Civil/ Environmental Engineer

Ron Hincks
Economist, Director, Hincks and Associates
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Copyright and Usage

/N

©GeoLINK, 2012

This document, including associated illustrations and drawings, was prepared for the exclusive use of Ballina
Shire Council. It is not to be used for any other purpose or by any other person, corporation or organisation
without the prior consent of GeoLINK. GeoLINK accepts no responsibility for any loss or damage suffered
howsoever arising to any person or corporation who may use or rely on this document for a purpose other
than that described above.

This document, including associated illustrations and drawings, may not be reproduced, stored, or transmitted
in any form without the prior consent of GeoLINK. This includes extracts of texts or parts of illustrations and
drawings.

The information provided on illustrations is for illustrative and communication purposes only. lllustrations are
typically a compilation of data supplied by others and created by GeoLINK. lllustrations have been prepared
in good faith, but their accuracy and completeness are not guaranteed. There may be errors or omissions in
the information presented. In particular, illustrations cannot be relied upon to determine the locations of
infrastructure, property boundaries, zone boundaries, etc. To locate these items accurately, advice needs to
be obtained froma surveyor or other suitably-qualified professional.
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Appendix A

Plates
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Plate A.1 Cobble field at Boulder Beach. (exposed following January 2008 storms). View south (left) and north (right)
from immediately seaward of clearing at end of access track, taken at mid to high tide.

Plate A.2 Cobble field at Sharpes Beach (exposed following January 2008 storms). View south {left) and north (right)
from immediately seaward of car parking area, taken at mid to high tide.

Plate A.3 Sand capture fencing on Seven Mile Beach dunes immediately north of
Byron Street.
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Appendix B

Beach and Surf Measurements
- A Simple and Low-Cost Method

By Dean Patterson
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B.1 Introduction

Asimple method for reliable measurement of wave heights and longshore sand transport was derived by the
writer during the 1980s. 1t was used for many years by the (then) Beach Protection Authority of Queensland
as the basis for its volunteer beach observation program (COPE) at locations along the Queensland coast.

Calculation of the rate of sand fransport along the beach at a given time can be expressed as a simple
relationship derived from theory as:

S=1860H.V (m?Iday)

Where

S = Longshore sand transport rate per day

H =Wave breaker height {m)

V = Average longshore current speed (mi/s)

The constant (1860) has been calibrated to Gold Coast COPE data where the annual average net transport is
about 500,000 mfyr. It corresponds well with conventional CERC equation values.

Itis necessary then to estimate H and V to calculate S.

B.2 Measurement Method

B.2.1 Wave Height (H)

Measurement of the breaker wave height is based on the principle that looking at the horizon gives a very
close horizontal line of sight. Thus, standing at the beach with eye level such that the crest of the wave as it
first breaks lines up with the horizon will place eye level at the height of the wave crest above sea level.

By standing in the wave swash at a location that is close to mean sea level at the time, a direct measurement
of the wave crest height (a;) can be made with a graduated measuring pole (see lllustration B1). If the
waves are too high to view the crest from the swash area, then the pole needs to be located at mean sea
level and the observation made from further back, as shown in lllustration B1. To do this, someone else has
to hold the pole or it needs to be pushed firmly into the sand with its zero at mean sea level.

Temporary
Graduated Staff

Sight to horizon

H
T L MWL, A e

TNsb
dg

lllustration B.1 Wave height measurement

This measured wave crest height does not include the wave trough (a) that extends below mean sea level, or
the slight setup of the water level atthe beach (S.). It is thus less than the total wave height. It has been
shown that the wave crest height as measured by this line of sight method (HLOS) is about 0.7H.
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However, the waves will vary in height at a given place over time and also spatially as the observer looks at
different places along the beach at a given time. Itis necessary to get an average wave height by following
the measurement procedure for about 5 minutes and averaging the crest heights measured. Alternatively, it
has been found that the average is about 0.65 times the maximum wave crest height measured over about$
minutes.

Therefore, we can adopt as the mean value of the trough to crest wave height H:
H = {0.65 Hox)10.7 = 0.93 Hrnax
This wave height has been shown to correspond reasonably closely with the breaking significant wave height.

B.2.2 Longshore Current (V)

The longshore current needed is the movement of water along the shore in the surfzone between the wave
break point and the beach. It can be measured by throwing a suitable float into the surf zone and measuring
how far it travels along the beach in a given time. The float needs to be one that is a bit submerged so it
doesn't wash too quickly back to the beach in the waves.

Afloat can be made from a piece of hardwood or a plastic pipe partly filled with sand and with the ends
blocked. It needs to be of a shape and size that can be thrown far enough into the surf zone to measure the
average current. Some have even been cast using a fishing rod where the surf zone is very wide.

Itis OK to throw the float to the outer part of the surf zone and let it wash back across the surfzone overa
few minutes.

Measure the distance along the beach (D metres) in one minute and get the current as:
V= Di60 (mis)

Note that there are sometimes rips that would carry the float out to sea. These should be avoided. Also, it
helps to refrieve the float by attaching it to a hand held fishing line. The line actually helps a little in getting the
average current.

B.2.3 Longshore Sand Transport (S)

By taking the measurements every day and using the formula for S (which gives cubic metres per day), the
amount of sand being transported along the beach can be accumulated over time. The seasonal patterns can
be identified, as can the rate peryear. Each year will be a bit different, so really useful results need to be
extended over a number of years.

If the measurements are made only once per week, then the formula for S needs to be multiplied by 7 to
determine the transport rate for the week. However, this is not as accurate because it will not identify the
variability during the week when the measurements are not being made. It has been found that a large
proportion of the sand transport can occur in just a few days when the waves are high and the current strong.
Missing those days will cause a significant error in the total rate for the year.
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Appendix C

Community Reference Group
Terms of Reference
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Aims

= To provide a forum for discussion and exchange of information on topics related to the preparation of the
Ballina Shire Coastline Management Study and Management Plan.

= To assist the Ballina Shire Council to identify issues related to the preparation of the Ballina Shire
Coastline Management Study and Management Plan.

= Toactas a feedback mechanism between stakeholders and the Ballina Shire Council.

= To provide recommendations to the Ballina Shire Council Group Manager, Civil Services for analysis and
report to Council.

Terms of Reference

The functions of the Ballina Shire Coastline Management Study and Management Plan Community
Reference Group and its technical advisers are to:

= Meet regularly as required to provide input on the project.

= Represent the needs and interests of members or member groups as well as considering the needs and
interests of other stakeholders within the broader community.

= |dentify any emerging issues related to the project.

= Consider technical reports and other information related to the project that are provided by Ballina Shire
Council, its technical advisers and its members or member groups.

= Agssist the Ballina Shire Council in its endeavours to maintain an appropriate community consultation
program during ongoing development and implementation of the various components of the project.

= Assist Ballina Shire Council to maintain an adequate record during the project development and
implementation process and make the record publicly accessible.

= The group will report to the Manager of Council’s Civil Services Group.

Role of the Community Reference Group

The role of the Community Reference Group is consultative. The group will share ideas and information in
order to assist Council in the formulation of the Ballina Shire Coastline Management Study and Management
Plan. All contributions fromthe group will be considered in light of the objectives of the project and statutory
and policy requirements.

Community Reference Group Membership

Invitations for membership of the Community Reference Group will be forwarded by Ballina Shire Council.
Additional requests for membership will be required in writing to the General Manager, Ballina Shire Council.

Nominees may represent local organisations, government agencies and interest groups, but individuals may
also nominate.

The Community Reference Group will include technical staff from the project team. Ballina Shire Council may
identify the need for additional input from other stakeholder groups. Ballina Shire Council may arrange for
additional invitations for membership or may arrange for guests to provide specialist advice from time to time.
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Appendix D

Community Information Flyers
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- o] Ballina Shire Coastline Management Study and Management Plan
-

Ballina Shire Coastline Management Study
and Management Plan

COMMUNITY PARTICIPATION

Community participation will be an important part of the
development of both the Coastline Management Study and the
Coastline Management Plan.

Stage 1 - Coastline Management Study - Values and Issues
Assessment

Before management objectives and options to reach those
objectives can be set, the project team needs a good
understanding of the issues and values held by the community
regarding the Ballina coastline. These issues and values are
likely to be ecological, aesthetic, cultural, recreational, social
and economic in nature.

Stage 2 Coastline Management Study — Management
Objectives and Options Assessment

The Coastline Management Study will set out management
objectives, and options to meet those objectives, in response to
the coastal hazards (identified in the Hazard Definition Study),
the community issues and values (identified in Stage 1 above),
and the NSW Coastal Palicy.

Stage 3 - Coastline Management Plan

This plan will result from the prioritisation of management
options and the adoption of those most preferred in achieving
the management objectives and resclving the identified issues.

PROJECT CONSULTANTS

*
x4t
s OCEANICS AUSTRALIA

[EZALINK

environmental management and design

HOW TO GET INVOLVED

Aseries of open days and workshops will be held as part
of each of the stages listed above. Ballina Council has
initiated a Community Reference Group to assist with this
coastline management project, however, the open days
and workshops will ensure the whole community has the
opportunity to participate in the development of the plan.

Further project information can also be accessed via
Ballina Shire Council's website at
www.ballina.nsw.gov.au

If you would like to be informed directly of opportunities to
contribute, or you already have some comments or ideas
about the coastline of Ballina Shire, please get in touch
with the project team via the following details.

Contact the Project Manager, Rob van lersel
T 6687 7666 (GeoL INK)
F 6687 7782 (GeoLINK)

E coastli slink.net.au

Ballina Coastline Management Plan
POBox 9
LENNOX HEAD NSW 2478

INTRODUCTION

Ballina Shire Council is developing a Coastline Management Plan, and welcomes
community participation in the process.

The plan needs to consider coastal hazards such as erosion and storms, balance
short-term priorities with long-term actions, and accommodate the full range of social,
economic, recreational, ecological and agsthetic values held by the community.

OUTLINE OF THE PLAN
The Ballina Coastline Management Plan, when developed, will make provision for:
+ Protecting and preserving beach environments and beach amenity;

+ Emergency actions during periods of coastal storms and beach erosion;

Managing longer term erosion threats; and

+ Ensuring continuing public access to beaches and headlands, particularly where
public access is threatened.

The plan must respond to the issues raised in the recently completed Ballina
Coastline Hazard Definition Study. This study has highlighted coastal erosion threats,
both short-term beach erosion and longer-term shoreling recession.

P NSW Govemment
DEPARTMENT OF NATURAL RESOURCES

alina

—_—

Work with us on the future of
our coast

Mayor, Councillor Phil Silver

‘We have a wonderful stretch of coastline
inthe Ballina Shire, and we want to make
sure it is protected info the future. Our
coast has a wealth of assefs and is tsed,
not only by Balfina Shire residents, but
also by visitors from far and wide. The
combination of increasing pressure
associated with a growing population
and the ever-present threats associated
with erosion and storm activity mean we
cannot sit back and take our coastline for
granted.”

“Council fs working with the State
Govemment, under the framework of
the NSW Coastal Policy, fo ensure that
our coastline remains a valuable asset
for alf future generations. Consuifants,
GeoLINK and WBM Oceanics, will
continue the work started by Councit
fo produce a Management Plan that
balances short and fong term acfions
and deals with the issues of continued
use and protection of our coastiine.”

Ballina Shire Council
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BACKGROUND

Ongoing concern regarding coastal erosion threats to
property and infrastructure in the Shire has prompted

various coastal erosion investigations and structural works.

This has included a Beach Management Plan for Lennox
Head.

In 1999, Ballina Shire Council commenced a program,
advocated by the NSW Coastal Policy, to formalise
management of the Shire’s coastline. To date, this has
included:

Ballina Coastline Hazard Definition Study — Completed by
WBM Oceanics in 2003, this study describes the Shire’s
prevailing coastal processes and coastal hazards, and will
directly inform the Ballina Coastline Management Plan.

Ballina Coastline Interim Measures and Action Plan - This
interim plan was completed in 2005 and deals with threats
1o development and emergency responses in regard to
immediate coastal hazards (e.g. severe storms) and will
guide Council with development applications in the erosion
hazard zones until the final Coastline Management Plan is
implemented. Development Control Plan No. 17, Coastal
Hazard Protection, Lennox Head resulted from this study.

The Ballina Coastal Reserve Plan of Management - This
plan was finalised in 2003 and rationalises all Crown
Lands and Crown Reserves into a single Coastal Crown
Reserve for the purpose of Public Recreation and Coastal
Environmental Protection.

THE DEVELOPMENT OF A COASTLINE
MANAGEMENT PLAN

Development of the Ballina Coastline Management Plan
will be guided by the Coastline Management Manual,
established under the NSW Coastal Palicy. This process
ensures social, economic, recreational, aesthetic and
ecological issues are considered along with coastal
hazards.

Ballina Council has completed the first two steps
required by the manual, namely the establishment of

a Coastline Management Committee (this has been
superseded with a Community Reference Group) and
the preparation of a Hazard Definition Study (described
above).

The next step is to prepare a Coastline Management
Study. This study will establish management objectives
and consider all the feasible options to meet those
objectives, with regard to social, economic, recreational,
aesthetic and ecological issues and coastal hazards.

The Coastline Management Plan then defines the best
combination of options outiined in the study in order to
achieve the objectives.

Adraft of the Coastline Management Plan will be
available for public comment before it is submitted to
the Minister for Natural Resources for approval and
gazettal, and the actions begin to be implemented

Ballina Shire Coastline M

t Study and Manags Plan

THE STUDY AREA
The study area extends from
the boundary with Byron Shire
Council at the northem end

of Seven Mile Beach, 1o the
boundary with Richmond Valley
Council near Boundary Creek,
south of Patches Beach. It
includes the beaches of Seven
Mile, Boulder, Sharps, Angels,

Cape Byron Marine P:

{ —ems

Shelly and Lighthouse north of
the Richmond River and South
Ballina, Beswicks, Robins and

Patches Beaches south of the
river. Itincludes the headlands,
bluffs and adjacent rocky shores
and rock platforms of Lennox
Headland, Iron Peg, Skennars
Head, Black Head and Ballina

/ Hesd.

This study area includes the
southem part of the Cape Byron
Marine Park, from the Ballina-
Byron Shire boundary to Lennox
Head.

& St yBeach
Lo Beach

South Ba ina Beach

Aerial image source: Plateau Images. Note: indicative map only.

The width of the study area is variable, and includes both marine and
terrestrial areas around the shoreline. The terrestrial area may extend beyond
the influence of coastal hazards and features such as beaches, dunes,
headlands, marine derived water bodies and their surrounds to include

lands within which existing or proposed human activities may impact on the
shoreline or its immediate environment. Similarly, while the marine area is
not subject to Council's planning control, it is important to consider marine
processes, submerged lands and existing and proposed human activities that
may impact on the shoreline and its immediate environment.

Ballina Shire Council
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Ballina Shire Coastline Management Study
and Management Plan

INTRODUCTION

Ballina Shire Council is preparing a Coastline Management Plan that will apply to the

entire shire coastline. The plan will:

« consider coastal hazards such as erosion and storms;

+  balance short-term priorities with long-term actions; and

* address the full range of social, economic, recreational, ecological and aesthetic
values held by the community.

This is the second newsletter in a series that will keep residents of Ballina Shire
informed of the development of the plan. The first newsletter, and further information
about the plan, is available on Council's website http:/fwww.ballina.nsw.gov.aufcmst/
ballina003/nova.asp ook under ‘environment’ on the left-hand side of the homepage).

VALUES ASSESSMENT

One of the initial tasks in preparing the Coastline Management Plan is to identify the
‘values’ held by the community in relation to Ballina Shire’s coastline. The term ‘values’
is very broad and includes:

+ maintenance of the ‘character’ of certain areas;

+  protection or improvement of the natural environment;

*  ensuring public safety;

+  provision of recreational amenity;

+ protecting Aboriginal and European heritage;

* controlling access to minimise environmental impact; and

+ sharing coastal areas appropriately among all users.

Ballina Shire Council has developed a series of DRAFT Precinct Plans as part
of the Ballina Shire Coastal Reserves Plan of Management. These plans tailor
the management of parts of the coastline to the needs of the community and the
environment (i.e. the values) identified for that specific area.

Many members of the community have already contributed a great deal of their time
highlighting values to Ballina Shire Council through the Precinct Plans process. The
information provided overleaf includes very brief summaries of the values expressed by
the community for each precinct.

NEXT STEPS

Once all of the community’s values have been identified, they will be considered in
relation to the coastal erosion hazard issues that were identified by WBM in the Ballina
Coastline Hazard Definition Study (available on the Ballina Shire Council website). This
will lead into the next stage of the Coastline Management Study where management
objectives will be identified for the values / issues, based on our understanding of
coastal hazards.

i

Ty . ’3
N -
P e NEW Grwernment
Ef

DEPARTMENT OF HATURAL RESOURCES I‘?C:“l.f\a

——

COMMUNITY INPUT

What do you think? Do the values
outlined overleaf include your
concerns and ideas? To ensure that
the Coastline Management Plan is
representative of the whole community,
anyone who has concems or ideas
about the Ballina coastline should get
in touch with the project team via the
details below.

Also, the project team will be available
to meet with the public and discuss
the plan between 9am and 12pm

on Saturday 18 November nearthe
pedestrian traffic lights on River Street
in Ballina.

A Community Reference Group, made
up of a broad range of community
members involved in the coast, is
providing community input into the
project, however, it is important

that everyone has an opportunity to
contribute. Please take the time to talk
to the Project Team on 18 November or
send us your thoughts.

GET INVOLVED

If you would like to contribute to the
management of Ballina’s coastline,
please contact the project team.

Rob van lersel, Project Manager
T 6687 7666 (GeoLINK)

F 6687 7782 (GeoLINK)

E coastlinemanagement@geolink.
net.au

Ballina Coastline Management Plan
POBox 9, Lennox Head,
NSW 2478
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SUMMARY OF VALUES IDENTIFIED IN
THE BALLINA SHIRE COASTAL RESERVES
PRECINCT PLANNING PROCESS

Legend;

Precinct © - Sewer Mile Beach te: Lake Al swarth

Proeinct 2 - Lako Ajnsweth o Lonra Pairt {Shag Rock) {

[0 Predinct’ - Shag Race, Baulder Beach .
Shennars Feae ang Vorlt Sharpes Beach

"1 Precinctd - Flat Rock, Aagels Beach 8ad Blac< Head . Skennars Head

I Precinet 3 - Shally Beach. Lighhause Baach.
Shaws Bay {a1c surrounding Gresen Lands)
[ Patchas Beach aac South Ballra Baasa

South
Pagific

Ocean

South Ballina Beach and Patches Beach

South Ballina Beach and Patches Beach were not considered under the
precinct planning process. The Department of Lands is currently finalising
the Pied Qyster Catcher Threatend Species Management Strategy for
this important area of the bird’s habitat. This process has identified a
number values including 4WD access, horse riding and pipi gathering.
Please get in touch with the project team to express your values for this
part of the coast.

PROJECT CONSULTANTS

. LB EZBLINK

OCEANICS AUSTRALIA envirenmenial management and design

Pre

Pre

Pre

Pre

Ballina Shire Coastline Management Study and Management Plan

cinct One

Retain the remote character of the area.

Control use of the beach by dogs, horses, WD vehicles,
and commercial activifies.

Implement dune stabilisation and revegetation works.
Recognise and promote importance of Aboriginal heritage
in the area.

Protect beach and dunes from stormwiater erosion in front
of Lennox Head village.

Protect dunes and vegetation with rehabilitation,
community education, and access control.

Rehabilitate degraded tracks on Lennox Headland.
Enforce prohibition of dogs and horses on all Precinct 2
beaches.

Provide improved parking facilities at Lennox Point Surf
Break camark, Pat Morton Lookout and along Pacific
Parade.

cinct Three

Protect beach from stormwater erosion, particularly at
north end of Shampes Beach around The Coast Road
pedestrian underpass.

Protect native vegetation and control erosion along
foreshore paths.

Formalise pedestrian access, and control 20D access, to
Sharpes Beach.

Upgrade suif-life saving and public amenity facilities at
Sharpes Beach.

Improve traffic safety at enfrances to car parks.

cinct Four

Construct interpretive trails radiating from Flat Rock Tent
Park, to the sand ‘Knoll’ to the west and to the wetland
area to the south.

Up-grade parking and traffic facilities at Angels Beach and
Black Head rock platform.

Prepare locality plans identifying amenities up-grades at
Black Head, Angels Beach and Flat Rock.

Control erosion of tracks.

Conserve native vegetation.

Regulate dogs, horses, ‘off road’ and commercial activities
in the precinct.

cinct Five

Ensure good water quality and access in Shaws Bay.
Rationalise and formalise pedestrian beach access paths.
Develop and implement detailed plans for facilities at
Shaws Bay, Pop Denison Park, Shelly Beach and South
east Finger Shaws Bay.

Enforce issues relating to off-road vehicles, dogs, horses
and commercial activity.

PR 786530
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Mayor’s Foreword
Mayor, Councillor Phillip Silver

Ballina's coastiine is a vital
part of the cufture, identity and
economy of this area —
residents enjoy it every day,
and each year thousands of
visitors are aftracted fo the
area fo experience our
coastline. Our challenge is fo
manage threats fo our coast
in a way that will maximise the
benefits for the whole
community. Please do your
part fo ensure future
generations will continue to
enjoy our beaches and
foreshores by having your say
on the future management

of our wonderful coastline.
Please comment during the
exhibition period.

Ballina Shire Coastline Management Study and Management Plan Newsletter No. 3 May 2008

Council is seeking your input on the future of our coast

Introduction

Ballina Shire Council is working with the NSW State Government to develop a management
plan that will ensure the Ballina coastline continues to provide the ecological, cultural,
recreational and economic benefits residents and visitors currently enjoy. The project has
reached a point where Council is now seeking the community’s view in relation to the Ballina
Coastline Management Study, and you are encouraged to provide comment.

Coastline Values

Ballina Shire Council has been working with consultants GeoLINK and BMT WBM, and
community representatives, on the preparation of the Ballina Coastline Management
Study. Part one of the study, the Values Assessment, identifies the ecological,

cultural, heritage, recreational, and economic values of the Ballina coastline. It
answers the question — what aspects of the coast are important 1o the community and
for what reasons?

Coastline Erosion

The Ballina Coastline Hazard Definition Study {WBM), 2003) found that the Ballina coast is

subject to three forms of erosion:

+ Short term storm erosion (associated with major storm events, sometimes called ‘storm bite’);

* Long term erosion (associated with differences in the amount of sand entering and leaving
beach ‘compariments’ as it moves northwards along this stretch of coast), and

» Climate change shoreline recession (associated with water encroaching inland as sea levels
rise).

These processes occur naturally on most coastlines and only become problematic when they
threaten coastal values, generally as a result of development near the coast.

Please turn over

alina Ballina Shire Coastline Management Study and Management Plan
g S —

Ballina Shire Council

Ordinary Meeting Attachments
Page 169



11.4 Coastal Zone Management Plan for the Ballina Shire Coastline.DOC

Please tum over

Coastline Management Options

Part two of the Ballina Coastline Management Study, the Management Oplions
Assessment, identifies where coastline values may be under threat from coastline
erosion. [t outlines the various means (e.g. seawalls, beach nourishment etc.) by
which these erosion threats might be managed in order to protect values and
suggests a preferred approach for each of Ballina Shire’s beaches.

Coastline Management Plan

The Ballina Coastline Management Plan will be prepared following the
exhibition of the management study. The management plan will draw on
advice from the community, Ballina Shire Council and the NSW Govemment,
as well as feedback from the exhibition of the Ballina Coastline Management
Study. It will present a strategic plan for the implementation and funding the
preferred management options for each beach in Balina Shire. This plan will
also be publicly exhibited, but now is the ideal time to have your say about the
Ballina Coastline Management Study which underpins future work on the

project.

A,
ERALINK (& e viem

Community Consultation

Council recognises the coastline is important to the whole community for many
different reasons. Therefore, the Ballina Coastline Management Study (Part
One and Part Two) is on public exhibition between Thursday 29 May and Friday
27 June 2008. During this time Council’s consultants, GeoLINK and BMT WBM,
will be available at a Community Open Day in Lennox Head to discuss the
management study and the project.

Have
your
say

All key documents are
available on-line at
www.ballina.nsw.gov.au
(search for ‘Coasiline
Management') and hard
copies are available at
Council's Community
Access Points.

GeoLINK and BMT WBM

will be hosting a Community
QOpen Day in Lennox Head on
Saturday 14 June 2008
between 9am and 1pm

at the Lennox Boulevard
{near the newsagency).
Interested members of the
community are encouraged
to attend.

You can provide comments
and advice at the
Community Open Day or
directly to GeoLINK via
: 6687 5807,
: coastlinemanagement

@geolink.net.au

: PO Box 9, Lennox
Head, NSW, 2478.

Ballina Shire Coastline Management Study and Management Plan
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;‘:3 BMT WBM

BMT WBM Pty Ltd

Level 8, 200 Creek Street
Brisbane 4000

Queensland Auslralia

PO Box 203 Spring Hill 4004

Tel: +617 368316744
Fax: + 61 7 3832 3627

ABN 54 010 830 421

www bmiwbm.com.au

Our Ref: L.B18741.001.Stage 1.doc
21 October 2011

Ballina Shire Council
PO Box 450
BALLINA NSW 2478

Attention: Paul Busmanis

Dear Paul

RE: Updated Coastal Hazard Areas for Ballina Shire: Stage 1 - Preliminary Update

Stage 1 of the coastal hazard areas update for Ballina Shire has been completed. The following letter report:
e Outlines the methodology used during the assessment
= Summarises the assessment results; and

=  Provides revised hazard area maps for the priority township area of Lennox Head.

1 Introduction

The Ballina Shire Council has resolved to update its Coastal Hazard Area assessment as part of finalising a
Coastal Zone Management Plan for the Shire. The Plan is being developed to address risks from coastal
hazards; community uses of the coastal zone and pressures on coastal ecosystems including projected sea
level rise.

The task of planning for future development and maintaining the existing natural environment within Ballina
Shire is complicated by existing and projected coastal hazards. A Coastline Hazard Definition Study was
completed by WBM Oceanics Australia in 2003. At that time, the projected rise in sea level over 50 and 100
years as a result of the Greenhouse Effect was adopted as 0.2 and 0.5m respectively. There are now more
recent projections of sea level rise for these planning periods with higher values, which impact on the widths of
the assessed coastal hazard zones. In addition, there is now a further 10 years of historical data which could
be used to inform an updated analysis of the hazard areas.

This letter report sets out the methodaelogy and results of a preliminary update of hazard areas for the Shire
using readily available information. These assessment results supersede those previously reported in the
Coastline Hazard Definition Study (WBM Oceanics Australia, 2003) to inform the Coastal Zone Management
Plan (CZMP) which is in preparation. It is recommended that a more detailed revision of the coastal hazard
areas be undertaken when further historical photogrammetry data and possibly other beach and offshore data
become available.

Wwom-fstadmin\Admin\B18741 g.clw_Ballina_Hazards_Update\L.818744.001.5tage 1.doz A part of BMT in Enargy and Environment
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2 Methodology and Results

Revisicn of the coastal hazard zones for the southern section of Seven Mile Beach, adjacent {0 the fownship
of Lennox Head has been completed following:

«  Definition of existing beach conditions using the most recent available photogrammetry {January, 2010);

o Reassessmeni of the current (immediate) hazard line based on the mast racent photogrammetry (January,
2010) and an assumed design storm bite volume of 200 m*m; and

»  Revision of long term shoreline recession estimates accounting for updated projected climate change
related sea leval rise allowances.

The estimates of shoreling recession associated with the updated sea fevel rise allowances projected for
climate change apply to the other heaches of the Shire as well. For this preliminary update, & revision of the
general long term recession rates based on an extended data base of historical shareline movements and
reassessment of the processes has not heen undertaken,

2.1 Existing Beach Conditions

Definition of the existing beach conditions has been assessed for Lennox Head using the most recent
photogrammetry (January, 2010). While photography has been captured for other beach areas (and other
dates), this is the only photogrammetry data readily available at present. As outlined below, it is evident that
the beach at Lennox Head has accreted since the assessments underaken for the previous 2003 raport.
These existing conditions have been used as the base for the determination of hazard areas at Lenncx Head.

2.2 Immediate Hazard Line
The immediate hazard fine represents the short term storm bite demand with no allowances for long term
recession or sea level rise.

The immediate hazard ling for the southern end of Seven Mile Bzach at Lennox Head has been assessed
using the 2010 photogrammetry dataset adopting the same assessment methodology and parameter values
as used during the previous WBM Oceanics Australia (2003) study,

Anatysis of the 2010 photogrammaetry has shown significant accretion since 1999, Figure 2-1 shows the profile
change between 1699 and 2010 for an example location within Block 2, approximately aligned with Lennox St.

A volumetric analysis of the 1999 and 2010 photogrammetry datasets, shown in Figure 2-2, has found that on
average the southern sections of Seven Mile Beach have accreted by the following amounts:;

s A45 Block 1 = 40m’/m
o A45 Block 2 = 100m>fm
e A4S Block 3 = 50mm

Due to the accreled state of the beach, the regicnally adopted design storm bite volume of 200m¥m has been
used for this revised assessment at Lennox Head.

The changes In profile volume directly impact the calculated immediate hazard line for the southern section of
Seven Mile Beach. The accreted stale of the beach in the updated assessment based on the 2010
photogrammetry results in the immediate hazard line being located further seaward than that previously
calcutated using the 1999 photogrammetry. The updated immediate hazard lines are shown in Figure 3-1 and
Figure 3-2
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2.3 Long Term Recession Estimates

As part of the Coastline Hazard Definition Study (WM Oceanics Australia, 2003), calculation of the long term

recession estimates were completed accounting for:

+  General long-term shoreline recession estimates, based on assessment of histaric data and processes; and

«  Allowancos for shareline recession resulting from future sea leval rise.

As part of this Stage 1 preliminary update of hazard areas, no revisions t0 the previously adopted general

long-term shoreline recession estimates (WBM Qceanics Australia, 2003} have been made.

Allowances for shoreline recession resulting from future sea lavel rise have been revised using the Bruun

Rule, consistent with the methodology adopted during the previous WBM Oceanics Australia {2003) study.

During the 2003 WBM study, allowances for shoreline racessian resuiting from climata change (Greenhouse
Effect) were based on IPCC (1996) sea tevel rise projections. At that time, the projected rises in sea levet over

50 and 100 years were adopted as 0.2 and 0.5m respectively.

in 2000 the Department of Environment, Climate Change and Water (DECCW) published a State Planning
Policy defining NSW sea level rise values for 2050 and 2100. The DECCW (2009) policy adopts sea leve! rise
values of 0.4m and 0.9m, relative to the 1980 maan sea leval. Accounting for an inferim rate of sea level rise
of 3mmiyr since 1980 as recommended, sea fevel rise values of 0.34m (2050} and 0.84m (2100) have been
Based on these sea level rise values, revised Greenhouse shoreline

adopted for the current assessment,

recession estimates of 20m and 46m have been calculated for the 2050 and 2100 planning periods.

A summary of these climate change sea level rise allowances and the updated Greenhouse shoreline

racession estimates are summarised in Table 2-1 for the 2050 and 2100 planning periods.

Table 2.1 Sea Level Rise Value Summary
) Sea Level Rise Allowances (m}
c A 4 Updated
oast]
Planning Period De?ci“i;inc:an siizry DECCW Adopbed Gg;i?-gﬁz:e

(WBM Oceanics | (Refafive to 1980) (Rgéﬂt;‘;‘?.to Recession Estimate

Australia, 2003) .
2050 0.2 0.4 0.24 20m
2100 0.5 0.9 0.84 a8m_

* Calculated from DECCW projection accounting for 3mmiyr since 1880

The updated Graenhouse shorefine recession estimates for 50 and 100 year ptanning periods are 10m and
20m respectively greater than those in the previous hazard assessment (WBM Cceeanics Australia, 2003)
These updated recession distances for the sea level rise compenent (refer Table 2-1) apply to all beaches
within the Shire subject to any limitations as documerred in the previous report. Combining these with the
nravieusly assessed genaral long term shoreline recession estimates, the overall revised long tarm recession

distances for Lennox Head are summarised in Table 2-2 and also shown in Figure 3-1 and Figure 3-2.

Table 2.2 L.ennox Head Long Term Recession Distances (m)
. 50 Year Planning Period 100 Year Planning Period

Seenario

l.ong Term | Greenhouse Total Lot Term | Greenhouse Total
MinEmum 1% 20 35 30 45 75

Best

Estimate 25 20 45 50 45 95 )
Maxitum 35 20 55 70 | 45 115
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While: the long term recession distances are grealsr, the aceretion since 1989 and the associated location of
the immediaie hazard zone being further seaward resuits in:

e the 50 year (2050} hazard zone at Lennox Head also being slightly further seaward (bui to a lesser extent)
than in the previous assessment; and

¢ the 100 vear (2100} hazard zone being in a similar location or only slightly further landward at the northem
end of Lennox Head than in the previeds assessment.

Consistant with and as documented in the previous report (WBM Oceanics Australia, 2003), the hazard lines
north of Byron Street have been drawn an the basis of no auteropping bedrock or seawails which may limit
erosicn potential in this area.

3 Recommendations

Revision of the previously adepted general long term shoreline recession estimates has not been undertaken
as part of this Stage 1 preliminary coastal hazard areas update. Analysis of the 2010 photogrammetry has
shown significant accrefion of the southern section of Seven Mile Beach since 1999 Based an these rasulis,
it is recommended that a reassessment of the regional processes and general long term shorgline recession
trends be undertaken using this and intermediate dates cf photography to update the long term data hase of
shoreline movements. In addition, further land-based snd hydrographic survey data would assist
understanding present day conditions and long term changes for such an assessment.

Ragionally it is recognised that the Balling Shire coastline is complex with the prevailing coastal processes
being influenced by naturally coceurring rocky headlands and shallow nearshore reefs as well as man-made
structures such as the Richmond River tralning walls and seawalls at Lennox Head. It is recognised that there
are: fimitations in using conventional technigues such as the "Sruun Rule’ {0 assess shoreline respanse to sea
level rise in such situations.

To obtain & more datalled revision of the coastal hazards for planning purposes and future updates of the
Coastal Zone Management Plan it is recommended that future coastal hazards assessments be undertaken
using a shorefine evelution modelling tool capable of accommodating for such coastal features (such as
Patterson 2009 and Huxley 2008,

We hope that the above information addresses all the requirements of the Stage 1 preliminary coastal arcas
update project.

Shauld you require any additional information or wish to discuss the contents of this letter, please do not
hesitate to contact either Craig Witt or myself on 07 3831 6744,

Yours Faithiully
BMT WBM Pty Lid

Chris Huxley
Senior Coastal Engineer
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Executive Summary _

Saction 1: Infroduction

The coastine of the Ballina Shise is a dynamic
environment subject to the natural processes of
coastai erosier: and accration.

This report, the Coastal Zone Management Plan
for the Ballina Shire cozstine (CZMP), represents
the culmination of various studies and consullative
rrocesses, including:

s Ballina Coaslline Hazard Definition Study
(WBM, 2003) and the Updated Coastsl
Hazard Araas for Balling Shire; Stage 1~
Frefinimary Update (BMT WBM, 2011}
congentrating on Lennox Head,

«  Ballina Goastine Managemeni Study ~ Siage
7 Values Assessment{GeolINK, 2007);

= Balling Coasitine Management Sty - Stage
2 Managemsant Cplions Assessinen!
(CaolINK, 2008); and

This CZMP focuses on maintaining or ‘mproving
the ecological, cultural, regreational, and
economic values that are exposed fo the following
coaslaf hazards

= Beach erosion, due to offshore mavement of
sand from the sub-asrial beach during storms
or an exlreme or iegular event;

= Shoreiing recession due to sediment budgst
deficits {l.e. move sand leaving & beach than
entering il) and sea level rise; and

»  Coastalinundation, resulting from extrera
ocean storm events. overiopping dunes and
inundating land behind the dunes.

Management of coastal ecosystems and
communily #5es of the coastal zone has heen
tharoughly considered in various other plans, In
cases where ecological, cultural, recreational, and
econoric values are nofexposed {o coastal
hazards this CZMP complerents or refers o,
without duplication, these plans, In particular the
Ballina Coastal Reserves Plan of Management
(CRPCM) and the Precinct Plans that underpin i,

ey
P

L BT WEN 0766854

Sectlan 2: Key findings of the Coastline
Hazard Definition Study and the Coastline
Management Study

WEBM (2003) and BMT WBM (2017) and
estimated the potential threat from coastal
hazards including:

«  Beach erosion
«  Shoreline recession; and
= Loastal inundation.

For planning purposes, ceastal hazards were
astimated for the immediata term {comprising
heach erosion only), and for 50 year and 2100
olansing period {comprising combinations of
beach erosion and shoreline recession). Coastal
inundation was not found to be a significant
hazard.

There are inherant uncertainties in the estimation
of future coastal eresion over imeframes
spanning close to 100 years, These unceraintics
are accommodated by a conservative approach fo
developing the recommended managenent
actions and the recommendation for further anc
on-going manitoring of coastal processes.

Beach erosion eslimates for fandward movement
of the sharefing range betwesn 20 m and 45 m.

Sediment budget deficit erosion estimates for
landward movement of the shoreline by 2050
range between 2.5 m and 25 m, and by 2160 the
astimates range between & m and 50 m.

The sea ievel rise erosion estimale for fandward
movement of the shoreline by 2050 is 20 m, and
oy 210045 m.

Sea level rise erosion estimates are derived from
a simpie application of the Bruun Rule and
adoption of the sea level rise estimates presented
in NSW Sea Leve! Rise Boficy Statement
(DECCW, 2010, These sea level rise eslimates
are for 0.4 m by 2050 and 0.9 m by 2100,

These erosion mechanisms typically occur
together with total recession distance an additive
combination of thase estimates.

The erosion estimates assume no management
intervention and, at Lennox Mead north of Byron
Street no mifigating influence of the existing
buried seawall or other existing structures.

" Coastal Zone Maragement Plan for the Balina Shire coastine v ™™
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Values and threats spaced series of such evenls, thal can ooour at
GeoLINK (2008) identifid many ecological, any t. Boach cfesion s ofen followe £y a
cultural, social, recreationa and economic valies period of Gearetion.

ascribed to the Baliina coasfiine by the Cost-effective management of coastal erosion
community, and where these vaiues might be requires a set of complementary short-term
throatenad by coastal eresion hazard. (amargency) and long-lerm managemenl actions

to coordinale preparcdness, mitigation and

Eoological values considered to be under threat . R N X
recovery in order fo maintain coasliine amenity.

from cosstal erosion include the following.

= Around 78 ha of coastal heath may be lost by
2050 (around 166 ha by 2100).

= lLake Ainsworth may be subject to oceanic
breakthrough within 50 years.

Coastal Erosion Emsrgengy Events
Coastal ercsion emetgency avents are most fkely

1o arise when severa storm condilions (cyclones
or low pressure systems) generating strong

»  Sandy beaches may be lost ‘against' hard anshore winds and larga waves, coincida with
structurf.s stich as seawa_Hs and natural nigh spring tides. Coastal ercsion emergency
cabbie fields, particulariy in Lennox Head evenls may alse ccour under relatively benign
and at Boulder Beach, conditions where, due 1o 1ha significant lowering

= Intertidat rock platforms may be subject to o” & beach profle as resufling from ratural
significantly altered inundation regimes  This processes, waves are able o scour the back
will resuit in major ecological shifts whers beach erosion escarpment resultiag in landward
there is imiled 'space’ for intertidal species o recession of the escarpment. Coastal sfosion &
move to mare sitable ecological niches or inundation may exacerbate risk o

. development, infrastructure, andfor persons.

Some locef recreation values may be lost such as

thase ascriced to the beach at Lenrox Head due To manage these risks Counci has preparsd an

to the beach helng lost ‘agains!’ the existing Emergency Action Subplan for Coastal Erosion

seawall and constructed levee if naurishment (EAS) that s separale but related to this CZMP.
does nat oecur. The BAS details actions fo be carriad out by

Ballina Shire Councit (Couneil), in response o a

itis nol possible fo guantify the potential reduction coastal efosion emergency event.

in economic value of the Baling coast as a result
of coastal erosion dus (o the diversity and

complexity of components that make ugp this MNorth znd Cerdral Seven Mile Beach
value. The esimated current annual econaimic The broad management objective adopted for this
value of the Ballina coast is $18M, and the beach unitis to allow coastal processes to
estimated current a.-nnuai recreafion valle of the procaed under monitoring. Coastal erasion is
beach (nof coast), is $5.1M. Thesa values are expented fo take the form of 3 gradual landwarg
likely to reduce overall as a result of coastal movement of e beach and dune system wihout
srosien. astibstantial change fo the naturs or extent of
It s estimated that around 383N and $322M {hese environments, bul resulting in a net loss of
(present value) of private and community assets the coastal heath. No development is bndsy
are under coasial hazard threat by 2050 and 2100 coastal hazard thieal in this beach und,
respectively.
Lernox Head - North of Byron Steet

Section 3: Recommended Management The broad managsment abjective adopied for this
Actions heach unit is to protect development fandward of
Managernent ations are recommended o the beach rather than remove devalopment and
mitigete against allow arosion te procsed, L. protect rather than
. Boacherosion and feire_al. Ideally, the method of protection should

' orovide for a natural beach and dune system that
= Shoreling recassion; and wifl both act as a buffer to accommaodate erosion
= Coastalinundation, withir the area seaward of development during

storm events and be available for recreational and

Shareline recession generally occurs over the X
envirenmental purposes.

fong term, while beach ercsion is generally the
resull of a severe storm avent, or a closely-

I " "Caastal Zone Management Plan for the Balina Shire coasfiine V2 il
BMYT WM 0756554
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In response to Council's decision to protect rather
than relocate assets, GeolINK (2008) identified
that the most effective strategy for this beach unit
is the Beach Nourishmen? with Seawali option.

BMT WBM (2011) estimates that, in the absence
of any management irdervention and any
mitigating efect from the burled seawall or exiting
structures:

= beach arosion may affect Pacilic Parade
betwesn Byron Sireet and Lennox Streat in
the immediate ferm but only as a result of tha
effects a zons reduced bearing capacily; and

«  coastal hazards are estimated o affect
assels as far landward as Cliff Murray Lane
by 2050 (including a breach of Lake
Answorth), and as far landward as Stewart
Street by 2100,

Fullimplementation of alt works required io
protect against potential future long term
recession is not reguirad immediately. Thus the
managemeant plan for this beach unit comprises
{wo rmain steps, investigations and monitaring
followed by staged implementation of on-ground
wirks.

Step 1 relates to investigations and monitoring

and inchides:

= (Sectlon 3.4.3.1) Investigae feasibility for a
long term sand supply for beach nourishiment
as a contingency measure to cater for the
probatility that the historical shoraline
recession will continue int the fuiure,
exacerbated Dy sea level rise,

«  {Section 34.3.2) Establish a comprebensive
program of beach and duns mositoring
intagrating various monitoring mathads to
identify site apecific baach processes, short
and long-term frands, and figger points for
initfating detalled monitoring and protective
WOIKS.

= (Section 3.4.3.3) Conduct coastal
engineering assessment of the structura!
capacity of the existing buried seawal
between Byron Street and the Lannox Head
Alstonville Surf Lifesaving Club (SLSC) and
the Lake Ainsworth Sports and Recreation
Cenlre (LASRC). This investigation wi
identify requirements for upgrading their
consiryction to a standard that wilf provide
protection coastal hazards as a*last lne of
defence’.

Step 2 relates to on-ground works of beach

nourishment and seawall upgrade/ canstruction as

informed by Stap 1.

BT WEBM 0786654

A prefiminary concept design of the beach
nourishment works has been determined on the
nasis that the long-term trend of shoreline
recession will continue, and its rate is likely o
increase in fulure due lo sea level rise, However,
the possibiity thet the shoreline recassion rate
may séabilise andlor recuver naturally is provided
for by a strategy that includes ongoing monitoring
and ‘ligger points’ 1o indicate the need for major
remadial works.

Managemen! Plan — lnvesligations and Moniloring

Canfirmation of suitabie sources of offshore sand,
and the associated design and approval of a
pregram for extraction and placement of that
sand, is likely to be & complex and lengthy
exercise, Sand nourishment is the primary means
by which assels will be protected under this
CZMP

Therefore Management Action 201311
recommends that these investigations are starled
immediately, followed by design and planning
{Management Action2015/1), and approvals
(Managemant Action ST1) fo ensure that works
can commence when the trigger paint is reachad
(see Section 3.4.4.1). Having the Investigation,
design, planning and approvals in place is also
necessary for any seawall works o commence
under this CZMP (see Bection 3.4.4).

A clear picture of the changing nature of the

beach is critical for fimely and cost-effactive

management, primarily by means of identification

of the trigger point for implementation of protective

works. There are various monkoring methods

available for Council fo determine both short and

lorg-term trends of shoreling recession rates;

current condition of the heach and dune; and

whether wigger points have been reached to

initiate datailed monitoring or protective works.

These inciude:

= Photogrammetric analysis (mirimum basis of
monitaring programy;

= Land-based surveys;

= Low cost beach monitoring;

= Bathymstric surveys; and

= {oastal conditions monitoring system.

The existing seawall buried under the dune east
of Pacific Parade was built between 1977 and
1980. As its structural design, construction and
present condition are unknown Management
Action 201412 requires that it be assessed with
respect fo current best practice design standards
by a suitably quaified and experienced coastal
enginger.

Caastal Zone Menagement Plan for the Beliing Siire coastlinev2
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Management Pian — Frofactive Warks

in principle, {he Irigger for implementation of
heach nourishment is reached when the volume
of sand available in the beach profile seaward of
the 'line of protection’ is less than 200 m¥m.
ldentification of when this trigger point is reached
requires;

« defermination of the ‘line of protection’,
landward of which properiy or infrastructure
i5 10 be protected and along which a seawali
would ultimateiy be constructed;

«  quanlifisation of the sand that is availabie
seaward of that #ne and above the: limiting
design storm profile; and

«  assessment of the rends in the volume of
sand available above the limiting design
storm profile.

The baach profie at the time of nourishment and,
particulariy, ihe results of the monitaring and
identification of trigger points for action will guide
nourishment veiumes and locations. However, for
planning purposes and on the hasis of presently
avairable Information and assuming a fuliy
depieted beach, it is considered that an initiat
quantity of about 600,000 m* will be necessary.
The reguirad nourishment voluree per ineal matre
of heach is expected fo vary frem 500 m¥m
seaward of Byron Street to 250 m¥m seaward of
tha Lake Alnsworth Sport and Recrealion Centre
{LASRC).

Under this CZMP, works on upgrading or
recanstrucling the existing buried seawall, or
instailation of a new seawall, cannctcommence
without a heach nourishment program in place for
this beach unil.

The beach nourlshment program described in
Sections 3.4.4.1 and 3.4.4.2, subject to detaited
design, would be adeguate to prevent damage te
assels rom coastal hazards, However, a seawall
2s a secondary landward ast fne of defenne’
along thig beach unit is also recommended
becausa:

= The ¢coast may be subject fo parlicularly
SEYEre erosion conditions, or a series of
heach erosion events, that resulf In a
volumelric ioss exceeding the current
estimate of 200 m¥m descrived in Saction
3444;

= The timely provision of sand for beach
nourishmant cannot be guaranteed; and

e BIMIT WEN 0786654

= The assets under potendal coastal hazarg
threat, including Lake Ainswaorth, are of
significant value.

Section 3.4.3.3 provides a basic outline of the
concept design reguiramanis of $he seawzll. The
alignment of the seawal will follow the “ine of
protection’ landward of which property or
infrastructura is to be protected. Itis
recommended that the seawallis afigned as far
landward as possible & maximise the polential o
retain a sandy beach seaward of the wall.

Onee a baach naurishment program is in place, it
is recommended that seawall works commence

following a beach erosion event fhat exposes the
existing seawall, hased on the following reasons:

«  Significant excavation of the exfsiing dune
profile would be required o implement
seawall works, whether these works
comprise repair, raconstruction andior
relocation of the existing huried seawall,
installation of a new seawall, or some
combination. The process of beach erosion
will do much of the excavation that i
necessary for the seawall works.

«  North of Foster Street the immediale hazard
fine is approximately 20 m seaward of the
Pacific Parade roadway indicating it is
currently extremely unlikely thal major assets
will be damaged by beach erosion, even if
more tham 200 m¥m of sand is lost in the
beach erosion evenl. Thus, urder the
cstimates put forward in BMT WEM (2011),
there is currantly very little risk in wailing for
{he beach erosion gvent o oceur.

= The natural capacity of tne dune will be
severely reduced during the works period as
aresull of tha excavation, whether it is done
by beach erasion or mechanically. While 2
storm resulting in significant beach erosion
can occur at any fime, the historical record
shows that such events tend fe be isolated.
Hence il is less likely that a beach erosion
event will occur shartly after one has just
aceurred.

Lennox Head, south of Byron Street

The broad management chjective adopted for this
beach unit is to protect developrent iandward of
tha beach rather than remove development and
allow erosion to proceed, i.e. protect rathar than
refreat.

In response fo Council's decision to protect rather
than relocate assets, GeoLINK (2008) identified
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thal the most effective strategy for this beagh unit
is the Beach Notrrishment with Seawall option

The existing seawall and levee, if approprictely
manitored and maintained, are considered
adequate to withstand a farge coastal srosion

cobble fields that underlie the sand in these
leeations.

Moritoring by means of pholegrammelric analysis
s recommended in addition to dune management
works where necessary, especially in crifical

event (or series of smaller evants). Thus, locations such as the Flat Rock tenbolo.
thecretically there is no coastal hazard threat o

assels in this beach unil, Howevar, the ievee

appears to have slumped in places from a design

height of 5.5 mAHD to arcund 4.8 mAHD, mainly

near access poinis.

A number of management actions are
recommended for this beach unif, some of which
are effectively extensions of those recommeanded
for Lennox Mead - North of Byron Street. The
management actions include:

= Variaus manitoring and dune management
actions;

«  Conduct coastal enginesring investigation to
determine condition and adecuacy of
consiructed leves;

+  Upgrade constructed lavee on basis of
investigation under, inclucing impartation and
stabilisation of additional sand to ensure that
the crest elevation of the constructed levee is
retumned (o the design level of RL 5.8 mAHD;

«  Investigate, ro-design and instalt new
stormwater draing discharging al the
vonstructed levee;

s Carry out beach nourishment in conjunction
with nourishment of the beach further north
(if carried out) within ecological constraints
associated with the adjacent reef areas to
improve beach amenity and access;

Monitor and maintain the structural integrity
ot the existing seawalls into the fulure; and

«  Design and install & hoardwalk on the
exisling seawall between Rayners Lang and
Byron Strest if public foreshore access is
consirained oo frequently.

Ballina Pocket Beaches and South Balling
Beaches

The oroad managamant objective adopted for
these beach units s to allow coastal processes fo
proceed under manitorisg,

Coastal erosion is generally expected to take the

form of a gradual landward movement of the

beach and dune system without 2 substantial

change 10 the nature or extent of these

environments, but resulfing in 2 net loss of natural

areas. The landward extent of erosicon is likely to

limited at Boulder and Shelley beaches due to the

s agme Coaslal Zone Management Rian for the Baliina Shire coastine vo Hi
BMT WEBM 0786654
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MODELLING THE SHORELINE IMPACTS OF RICHMOND RIVER
TRAINING WALLS

D Paiterson’

'BMT WBM / University Of Qid, Brisbare, QLD

Introduciion

The construction of river entrance iraining walis is generally aimed af Improving
navigability of the river mouth where waves and shifting sand shoals otherwise cause
shallow and dangerous conditions. Where they are located on coastiines with significant
net longshore sand transport, they potentially impact on the adjacent shorelines by
interrupting the natural flow of sand along the coast, at least temporarily. The updrift
shoreline and, over time, the bar area accrele by trapping the longshore transport.
Correspondingly, the downdrift shoreling erodes becausa the supply there is reduced while
the transpori away continues, although there may be a localised area of accretion
immediately downdrift adjacent to the structure. Where there is gross sand transpart back
and forth but dittle or no retl transport, the training walls may cause acerefion in the
immediate vicinidy with erosion further away on both sides.

The Richmond River training walls at Ballina (Figure 1) were constructed over a 20 year
petiod from about 1830 to 1910 (WBM Oceanics, 2003; Helman, 2008). The north walf
wag extended during the 1960s. Huang st al (1999) studied the adjacent shoreline
changes between 1947 and 1991 from photogrammetric analysis and concluded that:

The walls caused accration at both South Ballina and Lighthouse Beach:
Storm erosion in 1974 caused extensive erosion of all baaches in the area and
temporarily distupted the prevailing trend of adjacent shoreline changes;

e After an initial high rate of shoreline change, by 1981-1991 an equifibrium shoreline
position was being approached; and

e By that time, total sand bypassing of the walls had been restored.

ichrmond River

Figure 1: Richmond River trainingwals
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WBM Oceanics Australia (2003) analysed the photogrammetric data for the period
between 1947 and 2000 and also reviewed other available information on changes
following wall construction, finding that there was a significant northward net longshore
sand transport, possibly as high as 350,000 m*year at the time of wall construction, with
associated substantial accretion along about 8 to 10 km of the shoreline south of the walls.
Patterson (2007b) analysed longshore transport rates along the whele region from liuka to
the Gold Coast and found a consistent progressively increasing pattern of net transport,
with a contemporary rate at South Ballina of about 260,000 m*year that may have been
higher prior to training wall construction.

This pattern of significant northward net longshore transport and exiensive shoreline
accretion south of the walls suggests that there would have been a corresponding large-
scale net loss of sand further north. This may have affected beaches north to Lennox
Head (Figure 2). This has been assessed by the modelling undertaken, as outlined below.

Boulder Sharps

. Beach Beach
Seven ot - Lo opmn Angels

Mile . ; Beach

g % ok
LJ;rem:g r ' \ g Shelly
B Beach

Figure 2: Beaches north of Ballina
Measured Historical Shoreline Changes
Photogrammetric Data

The phologrammetric data represents the only reliable source of quantitative information
on shoreline changes in the region. The earliest date of suitable photography is 1947,
some 55 years after commencement of the training wall canstruction. This data shows
only the behaviour above the water level, potentially missing a large proportion of the total
profile changes. Examples of the photogrammetry are shown in Figure 3 for South Ballina,
Lighthouse Beach, Angels Beach and Seven Mile Beach (Lennox Head).

This data shows that:

¢ There had been considerable erosion of the main 10m high dune system north
from Angels Beach to Seven Mile Beach prior to 1947;

¢ Thereis a lag in the major dune erosion with distance north, Seven Mile Beach still
showing progressive retreat well after the beaches closer to Ballina had reached
their most landward position;

¢ The erosion of the beaches north of Ballina continued through to 1967 — 1974 after
which the dune system has accreted at a lower level of about 5m;
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= There was apparent etosion with a steep scarp at South Balling through to 1974,
after which that beach and dune system has shown steady accretion; and

» Lighthouse Beach has experienced significant accretion of a substantial dune
system since 1947,

Entareadnt Lt 11

T R ]
South Ballina

m'ﬁ? SOAE T T ey | SN T I LS “,',':,ﬂ__"‘“m o iara ceearEr |
Angels Beach Seven Mite Beach (Lennox Head)
Figure 3: Photograrmmetric daia {from WBM Oceanics 2003)

Observed Frosion Sequences

Anecdotal avidence is that the most severe erosion events in memary occurred in 1954,
1967 and 1874 (WBM Queanics 2003), The 1854 cyclene tracked over Tweed Heads at
985 Hpa causing major erosion south from the Gold Coast. A series of cyclones affectad
the area in 1967 and the dunc was temporaifly breached through to Lake Ainsworth (Ardill
& Assoc., 1988). Cyclones Pam and Zoe struck northern NSW in February and March
1974 with more severs baach arosion. The photogrammetric data clearly incorporates that
arasion, as identified by Huang et al {1998).

WAL (1986) notes that the Richmond River training walls have had an effect on the
movement of sand along the coast and the erasion at Lennox Head could be linked to this.
Ardilt & Assoc. (1988) records that the original 1884 subdivision there has a roadway
reserve 100m wide from HWM and that newspaper articles observe considerable erosion
betwean 1922 and 1848, with rock protection works commencing in the early 1940s.
Recesslan from tha top ol bank on a 1922 plan to the top of the scarp in 1947 was about
20m. Helman (2008) records the retreat and breaching of the duna to a freshwater hind-
dune lagoon at the southern end of the township sometime soon after 1913,
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Existing coasial system processes

Geological evidence suggests a long term trend of shoreling recession at Lennox Head
and Seven Mile Beach, with an exposed tree stump dated ar 3,765 (=70) years BP
exposed on the peat nearshore resf there (Geomarine 1990), indicating a former dune
barrier seaward of that. Patterson {2007b) analysed longshore transport rates along the
whole region from Huka to the Gold Coast and found a consistent progressively increasing
patiern of nel transpert, with a contemporary rate at South Ballina ot about 260,000
m*year increasing to over 400,000 m%yr at Tallow Beach (Figure 4). This gradient in
longshore transpert could be construed as the cause of the eresicn at Seven Mile Beach.

Average Annual Met Longshore Transport
760,680 - i e T

&00,000 |
560,000 -
400,008 -
300,000 -
200,000
100,000

Transpor (Cumfyr} -

o il R o~ H
FEFFFEFTFSFSEEFT &
e & RS - 5 - N W &
fs TFSFSEFTFSEFEY
T I §&F
& @ i

Figure 4 Calculated Annual Net Longshore Transport Rates (Paiterson 2007}
However, it has been hypothesised {Ray, 2001; Cowell st al, 2001; Goodwin et al, 2005)
that there may be an anshore supply of sand to the beaches from the inner shell area
whare the profile slope is flaiter than the commenly oheerved ‘equilibrium’ siope of about 1
degree {1:55). This supply compensates for the sand loss due to the longshore fransport
gradient, The so-called Byron sand lobe that extends south from Gape Byron to around
Ballina is a feature that creates such fiatter profile slopes (Figure ). Analysis by the writer
of profile changes over the period 1566 to 2002 at The Spit, Gold Coast whers the profile
has a disequilibrium bulge compared with adjacent areas {eg Broadbeach) (Figure 5)
indicates the potential for an onshore supply of sand into the active upper profile of about
5-10 m*%miyr al depths of 12 to 16m, reducing to 1 m/méyr at 18m [Patterson 2007a).

The writer has developed an empirical relationship for calculating the annual average
onshore supply rate for the wave climate and sand properties aiong this region as
functions of water depth and seabed slope {refer below). Anplying this to the profiles at
the Byran sand fobe suggsst onshore supply rates of about 5 m¥miyr at 15m depth,
reducing 1o zero further south at South Baliina.  This supports the hypothesis that there is
a residual supply of sand to these beaches that needs to be catered for in the madealing.
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Profiles at Tallow / Broadbeach / The Spit
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Figure 5 Byron sand lobe profile
Shoreline Modelling
Modelling Sofiware

Shareline evalution modelling has been undertaken with a new innovalive shoreline
evolution modelling software package developed by the writer as part of his doctoral
research into long term Pleistocene-Holocene coaslline changes in the region. The model
provides for a range of features and processes not available in other packages, including
large-scale sea level change, bedrock features that may be submerged reefs or headlands
depending on the sea level at any time, two-dimensicnal coastline and continental shelf
representation, long term cross-shore sand transpart in water depths beyond the upper
profile zone of frequent storm ercsion exchange and versatile representation of
breakwaters and rivers.

The model is based on the fundamental one-line theory to describe variations in the cross-
shore shoreline position (%) as a function of alongshore distance (y), using equatien 1:

dx 1 a0
L W -
aI+(D:J+Dd)[ay q] M

where ( is the longshore transport, Da is the dune height, D« is the depth of closure and
gon is the onshore transport per metre length of shoreline from outside the depth of
closure, within the model framework as illustrated in Figure 6.
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Figure 6: Modelling software schematisation

The model is run in time-stepping increments driven by time series of deep water waves
and sea level. The waves are refracted using linear theory in four steps to the breakpoint
with progressively varying depth contour alignments, thereby overcoming the constraint of
straight and parallel depth contours and small shoreline angles to the alongshore Y axis.
The longshore transport @ is calculated using the conventional CERC formula. For this
modelling, g is based on annual average rates derived from analysis of profile changes

al The Spit, Gold Coast (Patterson 2007a) as:

= q{l - i] @

Sey
where ¢, is the potential transport for a flat seabed derived for this modelling for n = 0.4
adopted as giving the best fit with the data, S is the bed slope and S is the equilibrium
bed slope derived from measured Gold Coast profiles as (depth).

The mode!

The modelled coastline is complex with extended seclions of headlands and small
beaches perched on sloping bedrock. Lennox Head has a shallow reef structure
extending over 200m out from the shoreline (Figure 7). A key feature of the model
software is its highly flexible representation of bedrock features and structures such that
this coastline may be simulated reasonably well. For example, headlands and reefs are
represented as structures that occupy whale elements whereas groynes are located at the
boundary between elements. Reefs may be set at any level and with any seaward extent
and slope (Figure 7).

8
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Figure 7 Sloping reef representation

Further, the coastline south of the river faces southeast and the longshore transport
regime is critically dependent on the southerly swell for the nerthward net transport there
(Patterson 2007b). The use of suitable deep water wave data and the multi-step wave
refraction process deals with this. The alignment of the 15m depth contour is
progressively updated as the shoreline position and alignment change, giving realistic
calculation of the nearshore refraction and breaking wave angles to the shoreline.

The model extent is illustrated in Figure 8. It has 240 alongshore elements of 250m length
(60,000m) and 2,000 cross-shore elements of 25m length (50,000m) extending seawards
from behind the dune to beyond the edge of the continental shelf. The coastline was
represented directly as the prololype plan shape and the continental shelf slope
approximated at each longshore element from chart depth data.

T 2,000 x 25m = 50,000m

0% 5000
b g Lot il i

Figure 8: Model extent and grid element representation
Model simulations

The model uses a repeated 5 year cycle of recorded waves off Cape Byron. The model
was calibrated to give an average annual net longshore transport of about 320,000
m®year at the Richmond River without the training walls. An onshore supply to the
beaches was applied, increasing from zero near Ballina to 5 m*my/yr at Suffolk Park /
Tallow Beach, as discussed above.
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Following an initial ‘warm-up’ period of 100 years to establish an essentially stable balance
of shoreline processes, the model was run over three 200 year simulation periods
commencing at 1895, all with identical longshore and onshore transport relationship
settings, representing:

e Scenario 1: The base case without training walls or sea level rise;

» Scenario 2: The historical case with training walls to date and projected to year
2095 without sea level rise; and

e Scenario 3: Scenario 2 with 0.5m sea level rise from year 1995 to 2095.

It was adopted for modelling purposes that the training walls were established over the
period 1895 to 1910. Predictive modelling to year 2095 without and with sea level rise has
been undertaken to assess the likely trend of shoreline change to date and over the next
100 years as well as the relative impact of 0.5m sea level rise over the next 100 years.
The seawalls at Lennox Head are not represented. Madelled shoreline changes there are
thus equivalent to those occurring without the control of those structures.

While the model may not have been perfectly in balance in terms of longshore / onshore
transport and shoreline stability at the start of each scenario run, it is to be noted that the
true nature of such balance is not actually known and, by using the model as a tool to
facilitate analysis relative to the baseline case, the incremental impacts of the training
walls and sea level rise should be reasonably well identified.

The model results have been correlated against the measured beach/dune quantity
changes from the photogrammetry for the period after 1947 for Angels Beach and Lennox
Head (Figures 9 and 11 respectively with locations of Lennox Head survey blocks shown
in Figure 10). The model indicates that substantial impacts of the training walls had
already passed along the coastline prior to 1947 and some subjective benchmarking of the
sand quantity change at that date was needed. Furthermore, in correlating the model and
measured quantities, provision must be made for the beach/dune erosion due to the storm
erosion, which affected the area during the 1950s to 1970s, particularly 1974 (Huang,
1999), and the subsequent recovery of the dune system associated with short term cross-
shore exchanges of sand that are not included in the model simulations.

Beach/Dune Volume Change at Angels Beach
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Figure 9: Model versus measured beach/dune qh“antity changes at Angéls Beach
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It is of note in Figure 10 that Blocks 1 and 2 cover the area of nearshore reef whereas
Blocks 3 and 4 are north of any apparent reef, allowing more recession. The model results
in Figure 11 also show the predicted trend of change at Lennox Head in the absence of
future sea level rise, indicating some further recovery of the shoreline at the southern end
of Lennox Head and relative future stability along Seven Mile Beach.
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Figure 11: Model versus measured beach/dune quantity changes at Lennox Head

The model indicates that there has been a long term reduction in the annual average rate
of transport past the Richmond River and the downdrift beaches (Figure 12). Plan view
plots of the sequential shoreline positions at 10 year intervals derived from the model are
shown in Figures 13 and 14. These show importantly that the rocky and pocket beach
nature of the coastline between Ballina and Lennox Head are such that:

e only limited erosion occurs due to the bedrock controls of the headlands and
underlying reefs; and

e a substantial proportion of the sand losses caused by the training walls are
transferred north relatively quickly to Lennox Head and Seven Mile Beach.

The model suggests that the downdrift erosion from the training walls has not yet affected
the beaches at Suffolk Park or Tallow Beach. However there is potential for the erosion to
be felt there over the next 100 years.
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Figure 12: Modelled transport past Richmond River and downdrift beaches

The erosion will be exacerbated by sea level rise, particularly immediately north of each
controlling headland. The impacts of sea level rise have been identified in the modelling
by subtracting the result for Scenario 2 from that for Scenario 3 in terms of shoreline
position changes in the model. This is shown in Figure 14. This indicates the normal
‘Bruun Rule’ extent of shoreline recession along the extended beaches at the south and
north ends of the model but a more complex interaction of cross-shore and longshore
effects where the coastline would continue to respond to headland and reef controls.

Discussion and Conclusions

Modelling the coastline at and north from Ballina is highly complex because of the variable
shoreline alighment and, particularly, the extensive presence of bedrock headlands and
reefs that control the sand transport processes. There is little doubt that the modelling
undertaken does not represent those features and precesses with a high level of accuracy.
However, it is considered that the essential processes and controls are reasonably well
simulated such that the impacts of the training walls have been identified realistically.

The key conclusions are:

e The training walls appear to be the dominant influence on the sustained shoreline
erosion that has been experienced at Lennox Head and Seven Mile Beach.

¢ Inthe absence of sea level rise, the shareline appears to be recovering slightly at
south Lennox Head and has stabilized along Seven Mile Beach. Ongoing
monitoring is needed to confirm this.

* Despite the above, there appears to have been a leng term reduction in the
longshare transport past the training walls and along Seven Mile Beach and some
impact of the training walls may start to be felt at Suffolk Park over the next 100
years.

¢ Sea level rise will exacerbate the erosion at all beaches in a manner that is more
complex than that indicated by application of the ‘Bruun Rule’, with headland
controls minimizing recession updrilt and exacerbating recession (up to 2-3 times)
downdrift of those controls. This is a significant issue for future management
considerations. Note that the modeled behaviour at Lennox Head does not include
the control on recession provided by the seawalls constructed there.

10
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Figure 12: Modelled impacts of training walls on shoreline pasition
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Figure 13: Modelled impacts of training walls and sea level rise on shoreline
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Figure 14: Modelled impacts of sea level rise on shoreline position
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= The modeling soltware used for this analysis is versatile and effective for this
applicaticn involving complex headiand and reef siructures and sea level rise.
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Minister for the Environment
GOVERNMENT Minister for Heritage

37k}
3@@5 The Hon. Robyn Parker MP
NSW

RECORDS
DOC12/4D363 - SCANNED
- 2807 202
Mr Paul Hickey TROC NG e
General Manager Batch No
Baliina Shire Council
PO Box 450

BALLINA NSW 2478

Dear Mr Hickey

| am writing to provide a 12 month extension 1o,the completion deadting for Bailina Shire Courncil's
draft Coastal Zone Management Pian (CZMP), in arder to aliow time to identify potential future coastal
hazards which refiect focal conditions, The extension aiso provides time for Council to transition to the
new arrangerments far coastal hazard management which the Government is prograssively
devaloping.

Council is currently preparing a draft CZMP for Seven Mile Beach, Lennox Head under a Ministerial
direction issued under section 58 of the Coastal Protaction Act 1979 during the term of the formaer
Government. The Office of Environment and Heritage (OEH) understands that council is crently
intanding to complete its plan by December 2012. The due date for the man has now been extended
to December 2013.

Further information on the stage one refarms, which may assist Council prepare its pian, is availabls

on the OEH weosite at www.environment.nsw gov. au/coasts/stage1coastreforms him. This includes

details about information seminars being held by OEH to further explain the reforms.

For further information, please contact Mike Sharpin, Manager, Urban and Coastal Water Stratagy, on
(02) 9995 6068.

Yours sincaraly

foep. Rtes

Robyn Parker MP  a\pfi0 iz

Minister for the Environment

. Laval 32, Governur Mecquarte Tower, { Farrér Placa, Sydney NSW 2000
Phone: (61 2) 9228 5253 Fax: (61 2) 8228 5763 Email: ofica@parker.minister.nsw.gov.au
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